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THE WEEK IN IRON CIRCLES. 





The monthly statement of the condition of the blast 
furnaces for June 1st shows an increased production, 
notwithstanding a decrease of six stacks in the active list. The steel 
rail market is not in a particularly encouraging condition, though 
some sales of considerable size have recently taken place. The coke 
trade shows an improved condition, shipments having materially in- 
creased during the past week. What is doing in Central Western 
markets is indicated in the reports summarized below: As predicted 
by our Detroit correspondents, Wm. F. Jarvis & Co., from the unus- 
ually large inquiry for Lake Superior charcoal iron which they noted 
in their report of last week, the transactions in the aggregate for this 
grade of metal were probably larger than in any previous week in 
the history of the trade. Nearly every buyer of Lake Superior char- 
coal iron was on the alert and desirous to close for as large a supply 
as can be delivered to them during the present season. It would be 
difficult to say what the tonnage amounted to, but it is way up in 
the tens of thousands of tons. Notwithstanding all this, there is still 
left unsatisfied a number of inquiries for considerable amounts. It 
does not seem possible that the market can fail to appreciate the 
stimulus that this buying must give. Prices remain firm, but no 
advances have yet been made. The months of June and July are 
now about the only large buying season for Lake Superior charcoal 
iron, although of course there is a steady trade during the entire year, 
but the large buyers, requiring iron to be carried by lake, are obliged 
to make their contracts early, to be certain of getting the quantity 
they want prior to the close of navigation. There was considerable 
inquiry for Southern and Jackson County silveries,in small lots, which 
resulted in some trade, but of no great magnitude. The market 
seems firmer each day, and the outlook more hopeful. Activity in 
all kinds of iron continues in Chicago and the Northwest. The ton- 
nage of pig iron orders booked the past two weeks has seldom been 
exceeded for an equal period. The demand has been principally for 
[ake Superior charcoal, the local irons and Southernirons. In view 
of heavy orders placed, and more in sight, it is a little surprising that 
prices have not shown greater firmness. Southern coke brands are 
up 50 to 75 cents per ton and firmly held, but on other classes of 
‘rons the leading buyers have been able to supply their wants on very 
favorable terms. Considerable car wheel and malleable iron has been 
sold. Ohio softeners are in steady request. Old rails and wheels are 
higher. ‘The foundries are all busy and the feeling is generally hope- 
il. The recent advance of 50cents on Southern iron, and the relative 
scarcity of certain grades for early deliveries, have to some extent 
checked the buying movement at St. Louis; but consumption con- 
linues active, and prospects are good for a continued strong market. 
Cincinnati reports a quiet week. Nevertheless a good amount of 
business was rounded up. The malleable concerns, car wheel works 
d agricultural implement works have been the heaviest purchasers, 
ircoal irons have therefore been a more prominent feature than 
belore. Large lots of Lake Superior charcoal iron were bought for 
malleable purposes, and it is understood the purchases are not con- 


General Features. 








cluded. Prices in charcoal irons, both Northern and Southern, have 
shaded off slightly under the urgent competition for special desirable 
trade. This has no bearing on the coke iron situation, as charcoal 
irons did not decline proportionately with coke irons. In Southern 
coke brands, there are few offerings, the furnaces being well sold up, 
and holding for 50 cents per ton advance, which buyers are disposed 
to resist. The Southern market still continues to improve, both as 
to price and demand. Furnaces have booked well ahead for some 
months, and as the situation is improving they do not seem disposed 
to sell to any length, believing that the market is in their favor, and 
many believe that the market will go considerably higher. One 
thing greatly to be feared is a general strike throughout the furnace 
districts. Should this occur, it is the opinion of many that it would 
be a long-continued one, in which event there wiil be few furnaces 
which will be able to supply their present obligations. 

The situation is very quiet and the demand for Besse- 
mer ores that manifested itself some weeks ago by 
numerous inquiries and some few sales, seems to have fallen off 
again. Non-Bessemer ore does not move at all. There is not the 
improvement in the general business as to induce consumers to pur- 
chase ore at the increased price over that paid last season, while on 
the other hand the ore men, having sold enough last Fall to feel 
somewhat independent, are not offering any concessions. The vast 
majority of furnaces are supplied with ore only to July 1, and a few 
until August 1, so that unless some considerable sales are reported 
within the next ten days or two weeks, no one need be surprised to 
hear of many a stack going out of blast. Charters are fairly plenty, 
the Ashland rate being $1.20, with Marquette at $1.10 and Escanaba 
at 85 cents. The syndicate fiend is abroad again, this time with ex- 
traordinary persistency. Half a dozen mines have been sold during 
the week at prices to suit the gossipers, but in each case inquiry has 
resulted in a general denial by all the parties concerned. The only 
cause for these rumors is the fact that there is unlimited capital seek- 
ing investment in dividen-ddaying mines—and these, as a rule, are 
not in the market. The local strike in the railroad yards is causing 
serious inconvenience to a number of furnaces in the adjacent iron 
districts who, having little or no storage facilities, depend upon their 
ore supply from week to week, and who in some instances are with- 
out ore. 


Iron Ore. 


The market is quiet and firm. Considerable iron is 
being sold at fairly good prices, but while the outlook 
is very good for the last half of the year, furnace-men are not so cer- 
tain as to the immediate future or the time of a general advance. 
Furnaces as a rule are comfortably situated with regard to orders and 
are rather conservative as to sales. There is a large movement in 
charcoal iron which bids fair to hold out for some little time to come. 
Bessemer iron for immediate delivery and in comparatively small 
lots, commands $18.50 cash at the furnace, or about $19.25 here; 
larger lots, or orders intended for August and September delivery, 
could not be placed for less than $19, if at that. The foundry market 
is dull, a good cinder mixture being quoted at $17.50. Both furnaces 
and mills are running short on fuel, owing tothe cause already stated, 
and unless the local strike should be quickly ended, there will be a 
general stoppage of work in a very few days. 

The bar iron trade is fairly good as to the volume of 
sales, but is hardly satisfactory regarding quotations. 
Sheets remain scarce and high, and will advance as the mills shut 
down for their annual repairs. 

While the general trade is inactive—unusually so for 
this season—metals are very strongandscarce. There 
has been an advance all along the line, both lead and spelter showing 
great strength. Copper, particularly, is booming, and the trade re- 
ports indicate the absence of any speculative movement at this time. 
An immense quantity of copper is going into consumption, and the 
advance since November amounts to nearly fifty per cent., the pres- 
ent price being about 15 cents, while lake copper is a cent and a half 
above that. 


Pig Iron. 


Merchant Iron 


Hardware. 
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A REPLY AND A PREDICTION. 

During the past two weeks it seems to have afforded our esteemed 
contemporaries especially representing the iron ore interests in the 
Lake Superior country considerable amusement, and no little amouut 
of satisfaction, to take Zhe /ron Trade Review to task for what our 
friends are pleased to term ‘‘inconsistency’’ in our market reports, 
and for taking either the “ bull’ or ‘‘bear” side of the question— 
according to the divergent views entertained by the different inter- 
ests represented in the columns of our Lake Superior friends. 

While we should regret to say or do anything that might in the 
least curtail this harmless amusement our friends seem to enjoy so 
immensely, we are constrained to say that we have not a single cor- 
rection to make, not a solitary word to take back. We report the 
market as we find it expressed by the opinions of the gentlemen in 
whose hands lies the direction of the ore business. They are neither 
mining superintendents, nor, as a rule, interested stockholders in 
mining enterprises. They are the men who sell the ore, who feel 
of the consumers’ pulse, and who are eminently in a position to speak 
intelligently upon this subject. When the business outlook is good 
in their opinion, our duty as reporters of current events ceases with 
the publication of that fact. When trade is dull and the iron ore 
dealers furnish that information, the intelligence is similarly conveyed 
to our readers, just as it comes to us. This, in the opinion of people 
who cannot see further than their nose, may be inconsistency—but 
their number is few and they count for very little. 

If ever there was a time when a market was made by a news- 
paper, that time is past. In the iron ore business the seller knows 
no better what he can sell his products for than the consumer knows 
what he can buy it for. In the iron ore, as in any other business, 
wants manifest themselves—they are not created; and sono amount 
of market reports ‘contrary to the truth) can induce a man to sell 
when he does not want to sell, any more than they can work upon 
another man to buy when he has no need of buying. This, it seems 
to us, ought to dispose of the “ bull” and “bear” story. To us it 
sounds more like a cock and bull story. 

Lest, however, our friends should imagine that we are quite con- 
tented to voice the impersonal opinion of the market, we are willing 
to advance an opinion of our own regarding the probable output of 
1890—and we do it editorially, since we are not in favor of mixing 
our editorial comments with the news reports on our market page. 
Our forecast of the iron ore output in the Lake Superior country for 
the season of 1890 is 7,800,000 tons. Our friends are invited to come 
along with their several guesses. 





THE MANNESMANN PROCESS OF MAKING STEEL TUBES. 

We have before us a very interesting paper read by Mr. J. G. 
Gordon before the Society of Arts, London, on May 2ist, descriptive 
of the Mannesmann process for making seamless steel tubes. This 
novel process is now in use at five works on the Continent, and in 
Great Britain, viz.: the parent works at Remsheid in Rhenish Prus- 
sia; then another works in South Germany, at Bous, near Saar- 
bruecken; the Austrian works at Komotau; a works near Duisburg, 
which is specially erected for making tubes of copper and its alloys; 
and, lastly, the works at Landore, near Swansea, Wales. The pro- 
cess of manufacture is very peculiar and must be intensely interest- 
ing to those who have made a study of the mysterious qualities of 
steel. To put it in very homely language, it consists in turning the 
piece of metal inside out, or rather, drawing the material of the 
outside of the tube over the inside—in other words, like taking a 
fox’s skin over his ears. Stripped of technicalities, the modus operandi 
appears to be this—that while a series of grooved rolls is rotating at 
a high rate of speed, they tend to force the outer part of the metal 
forward, while the grip with the part of the rolls which is close 
together tends to retard the flow of the whole metal. The grooves 
push forward the outside of the metal, which is plastic, being at a 
high temperature, while by the grip of the roll the inner part is 
retarded, and thus formed into a cup shape, and consequently into a 
tube. To use another illustration—-supposing the experimenter had 
a solid circular stick of putty, and he held that putty in his left hand 
at one end, while he took his right hand and drew the putty endwise ; 
if he held the putty quite firmly the probability is that he would suc- 
ceed in drawing out a sort of skin, which would come beyond the 
end of the solid putty. One might have hold of a material, letting 
it go only gradually, while causing the outside to go forward ata 
greater pace, and iu that way, by perpetually drawing forward the 
outer coating, he might succeed in converting a solid bar intoa tube. 

This is precisely what occurs to the steel bar when inserted in 
the rolls in the Mannesmann process, and we could not give a clearer 
idea of it if we were to copy entire Mr. Gordon’s very valuable 











paper. These tubes have been put to the severest tests and have 
shown marvelous strength. But the severest test which the Man- 
nesmann tube can possibly be subjected to is the process of manu- 
facture itself. If the metal is homogeneous throughout, and well 
melted. well rolled, and carefully heated, it makes a perfect 
tube, or, at any rate, a near approach to it; but if there 
is any flaw in the bar, or if the furnace-man has been care- 
less in the heating, then the Mannesmann rolls reject that bar, by 
refusing to make a tube of it, more sternly than the severest human 
inspector would. This process is, in fact, so far as regards what is 
called humoring the metal, to the ordinary rolling process what the 
tilt hammer is to the late Mr. Nasmyth’s steam hammer, so that 
every tube made by this process comes into the world ready tested. 

Besides being used for all the purposes for which ordinary tubes 
are made, it is also applicable to hollow axles for railway and other 
cars, and especially for field gun carriages. The Prussian Govern- 
ment have already given the German Mannesmann works large 
orders for military stores of various kinds, or rather for the tubes 
from which to make them; for instance, the lances with which the 
whole of the German cavalry are about to be armed are to be made 
of Mannesmann tubes, and are now in course of manufacture. 

The Mannesmann tubes exhibit a high tensile strength, in 
comparison with their weight per pound. While cast iron pipes will 
hardly stand more than 200 lb. per square inch, and welded tubes are 
not as a rule safe above 1,000 lb. per square inch, the Mannesmann 
easily withstand 2,000 lb. per square inch. The length up to which 
these tubes can be easily made is shown by this coil made of a tube 
three inches in internal diameter, and about '{ in. thick by 70 ft. 
long; it weighs about 6'% cwt. 

Three or four years ago Zhe Jron Trade Review published a 
description of a process of making seamless tubes by forcing metal 
disks through mandrils by hydraulic pressure. Experiments were 
conducted at the Otis Steel Works, in this city, but we are not aware 
that anything ever came of the project. The Mannesmann process, 
however, is an entirely different system. 





BRITISH IRONMASTERS GET THEIR EYES OPEN. 

The /ron and Coal Trades Review, of london, continues to print 
the opinions of leading British ironmasters regarding the evils of pig 
iron warrants. From a number of these, in its issue of May 30, we 
take the following pungent paragraphs: 

A late manager of important works in the Merthyr valley writes : 


I should not be a bit surprised if this pig iron gambling is not checked it 
will spread to tin-plates. Here in Wales we have numerous small men, or 
needy companies, who would have artificial aids—stimulants we may call 
them—because there is the recurring reaction. It is gratifying to feel that in 
Wales we are not plunged into the miseries attendant upon a misuse of the 
warrant. 


A West-Coast manager suggests that the iron men themselves 
buy up the warrant stocks. He says: 

-Warrant stocks, which have been reduced since the beginning of the year 
to the extent of over 60,000 tons, now represent 320,000 tons, and at the present 
market price are worth £850,000. Now, in my opinion, the banks would 
advance on these warrants 4os. per ton, which wou!d leave £210,000 to be 
raised. This is a mere trifle among a combination of ironmasters, and what 
would be the result if it were done? Why, the makers would at any rate be 
able to have that controlling influence in the market which the capital they 
have invested in the trade entitles them to. This experiment is well worth 
the trying, and I submit it is by far the most practical way of solving what 
otherwise will be found a difficult problem. 


Mr. Joseph G. Wright, of Monmoor Iron Works, Wolverhamp- 
ton, treats the subject without glories, as follows: 


The rapid communication by telegraph in these present days has alto 
gether altered the conditions of trade which existed in former years. What 
happens to-day is known to-morrow in every commercial centre in the world 
The result is that the fluctuations of trade and of the prices of commodities 
are more quickly manifested, and, therefore, more numerous than formerly. 

Any circumstances, therefore, which operate to increase the extent or the 
frequency of these fluctuations tend to make the current of ordinary trade 
flow irregularly in proportion to the violence of the operating causes. 

In this way speculative buying and selling has a very unhealthy effect 
upon legitimate trade by forcing prices at a greater rate or to a greater extent 
than the natural relative conditions of supply and demand justify. 

The existence of large public stores of pig iron in excess of trade require 
ments alone makes this speculation in pig iron possible,and thereby the legit- 
imate course of trade is seriously prejudiced. Great loss accrues to manu- 
facturers in consequence of the artificial prices of the warrant-stored iron 
when those prices are unduly depressed as at present. 

The unnatural fluctuations brought about by speculations in warrants 
also induce a speculative spirit in the purchasing of materials by manufact- 
urers, and the evil effects of such speculation are often little less diastrous 
than the more direct gambling in warrants. 

There is also the social aspect of the question, which is too important to 
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CONDITION OF THE BLAST FURNACES OF THF UNITED STATES 


June 1, 1890. 
[CONDENSED FROM THE AMERICAN MANUFACTURER.] 
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CHARCOAL. BITUMINOUS OR COKE. 
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be ignored. In such times as we have lately passed through, the craze for 
speculation extends far beyond the ordinary commercial circles. Private per- 
sons, even clergymen and clerks, are fascinated and led on by the chance of 
gain to what is often lifelong suffering and not unfrequently ruin. 

These considerations lead one to the conclusion that gambling in pigiron 
warrants has a very prejudicial effect on trade generally, as well as on the pub- 
lic weal, and that if by any means it could be prevented, a great moral, social 
and economical reform would be effected. 


The manager of a leading Staffordshire iron works draws this 
striking picture of the situation: 


I have for along time considered that the practice of speculating or, in 
other words, gambling, which exists in connection with the stocks of pig iron 
warrants in Glasgow, Middlesborough, etc., has had a most pernicious effect 
upon the iron trade of this country. This gambling, such as within the last 
few months has taken place, has been the cause of great loss to many families, 
who, with the exception of speculatingin these warrants, are in no way con- 
nected with the iron trade, and who have been induced toinvest their capital 
by unprincipled persons, acting as brokers for their own gain and personal 
nterests. 

The result of this has been a collapse of trade, for these people, as soon as 

i scare was caused by certain operators on the market, offered to sell their 
ron at a lower price, causing a check upon buyers of finished iron, who upon 
the first signs of weakness in prices withheld their orders, expecting to see 
prices recede further. To many of the above families referred to, it has brought 
ruin, and in some cases suicide and death have followed. 

In the opinion of Mr. Alfred Hickman, “undoubtedly the store warrant 

stem has been productive of immense mischief to the trade, and the present 
epression under which we are suffering is, in my opinion, due eutirely 


if 
iL, 


The general manager of another well-known Staffordshire iron 
tks states : 


s 


Our views shortly are that gambling in warrants upsets the whole founda- 
tion of legitimate trade, and that unless it is prevented, or warrant stocks 
wiped out, we shall always be, more or less, at the mercy of hot-headed specu- 

tors, who rush in greedily, and who not only ruin themselves, but also crip- 
pe the industry of the country. 
Such has been the experience of British iron manufacturers, ayd 
isthe feast to which the promoters of pig iron gambling in this 
country invite the American iron trade. If we are wise enough to be 
‘aught by the experience of others, we will have none of it. 








THE DUTY ON STEEL RAILS—STATISTICS WHICH END ALL CON- 
TROVERSY. 


In a paper contributed to the North American Review for February, 1890, 
in continuation of the Gladstone-Blaine tariff controversy, the Hon. Roger 
Q. Mills, of Texas, very unwisely undertook to sustain the Free Trade theory 
that the duty imposed by our tariffon a manufactured product is added to the 
normal price of that product, whether it be of foreign or domestic manufact- 
ure, and that the purchaser of that product is compelled to pay this enhanced 
price. 

It will be remembered that Mr. Cleveland enunciated the same theory in 
his celebrated annual message of December 6, 1887, in which he said that, 
“while comparatively a few use the imported articles, millions of our people, 
who never use and never saw any of the foreign products, purchase and use 
things of the same kind made in this country, and pay therefor nearly or quite 
the same enhanced price which the duty adds to the imported articles.” 

Mr. Mills quotes some steel rail statistics for the years 1870 to 1873, which 
he says, sustains his theory. He might have quoted statistics for still earlier 
years which would have been equally favorable to his argument. But why did 
he stop with the figures for 1873? Let the following table, which shows the 
rapid decline in the prices of domestic Bessemer steel rails, and the cost of 
imported British rails, with freight and duty and all other charges paid, 
answer Mr. Mills’s whole argument : 
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491,42 ) cg tee 2 $2.25 25 55 §7.68 
610,652 | gaete: | 702 | g8a5 | 2888 | 57.88 
waaiee luly I : pie 34 42 25 '44 
187,77 | 7 on 100 61.1 32.41 Or.41 
284,067 . 48.59 26.27 57 27 
,148,709 100 3 22 72 3.72 
596,98 | IC 23.19 43.19 
959,471 S17 per ton 100 8 23.11 43.11 
15741703 ‘from July 34-5 eo 7 ie 
2,101,904 . yan Ico 37.¢8 19.70 ) 
1,386,27 | _ 29.83 19.15 39.15 
T,510,05 29.2 24.57 44-57 
EOOU CRI TICE) si cccccecscsnessel— Sécanesaense IC 31.50 3.10 43.10 
* The imports from 1867 to 1870, inclusive, include both iron and steel rails. 


The prices of British steel rails at British ports from 1867 to 1878, inclusive, 
are taken from a statement presented by Mr. H. V. Poor, to the Ways and 
Means Committee of the House of Representatives in February, 1880; for 
1879 the price is an average from l’ossick’s chart, an English statistical publi- 
cation of high standing; and from 18S8o to 18go, inclusive, the prices have been 
averaged from weekly English quotations in the New York /ron Age. Mr. 
Poor’s figures represent average quotations. All the other figures in the table 
are compiled from the statistical records of the American Iron and Steel Asso- 
ciation. 

Down to 1874 our steel rail industry was in its infancy,and domestic prices 
were necessarily high because we had not perfected the methods of produc- 
tion; whereas Great Britain, our chief competitor, had then fully developed 
her steel rail industry, and was supplying steel rails to the world’s markets. In 
each of the years prior to 1874 she exported to this couutry more steel rails 
than we were able to make. After 1874, asthe column of production in the 
table shows, we began to make steel rails in large quantities. 

From 1873 to 1890, a period of sevente2n years, there are only /wo years, 
1880 and 1881, in which the table sustains the Free Trader’s plea that the duty 
has been added to the foreign price of steel rails and to the charges for com- 
mission, insurance, and freight, a fair average of which on our imports of steel 
rails during the whole period covered by our table may be placed at $3 per 
ton. These charges, added to the duty of $25 20, would make the gold price 
of domestic steel rails in 1873 and 1874 $28 29 per ton greater than the price of 
British steel rails; from 1875 to 1883, added to the duty of $25, it would make 
their price $31 per ton greater; and from 1553 to 1599, added to the duty of 
$17, it would make their price $20 per ton greater. No such enhanced prices 
have been charged by our manufacturers in any of the seventeen years from 
1873 to 1890, except in 1880 and 1881, and it is well knowa to every person who 
cares to be well informed about our industrial history that the comparatively 
high prices of domestic steel rails in these two years were <lue to the boom 
which commenced late in 1879, and which for some time afterwards kept all 
our markets excited, including the prices of all the raw materials entering 
into the manufacture of steel rails. 

A careful examination of the table will show that during many of the years 
from 1873 to 1890 the domestic price of steel rails has not only been much 
lower than the British price, with duty, freight, etc., added, but that it has 
been very much lower, This was conspicuously the case in 1877, 1878, 1879 
and 1882, and more recently in 1884 and 1885, and again 1588, 1889 and 18go. 
In all these years American rails were from $9 to $15 per ton cheaper than 
British rails with freight and duty paid. At the beginning of 1890 the price 
of steel rails in Great Britain and in the United States was c.vactly ‘he same, 
$35 per ton, and the price in the two countries ruled at these figures for two 
months. 


In the whole range of our protected industries we do not know of one 





whose history more completely refutes the theory above referred to than our 
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magnificent steel-rail industry. A Protective duty on foreign steel rails has 
not only built up an immense steel-rail industry in our country, and placed us 
for many years at the head of all steel-rail-making countries, but it has 
reduced the prices of domestic steel rails to such low figures that American 
railroad managers never think now of asking Congress to reduce the duty 
that they may import cheap foreign rails. So far from Mr. Mills’s and Mr. 
Cleveland's theory being correct when applied to steel rails, nearly half a mil- 
lion tons of domestic steel rails have been sold during the past few years below 
the duty of $28 a ton, which was imposed twenty years ago when our steel-rail 
industry was inits infancy. But $28 is a hard-times price. 

The necessity of guarding our manufacturing industries against the lowest 
prices of foreign competing products has frequently been dwelt upon by 
Protectiouists as a good and sufficient reason for the retention in the tariff of 
many rates of duty which at first sight seem higher than is required to pre- 
vent ruinous competition from abroad. It is not against high or even inter- 
mediate foreign prices that our manufacturers need protection, but against 
low prices, and particularly the lowest prices. The European markets go up 
and down as do our own. Steel rails afford a good illustration of the needed 
protection referred to. In January and February, 1899, English steel rails 
cost £7 5s.. or about $35, per ton, delivered on board vessels; in May the quo- 
tation was 44 178s. 6d., or about $23 75, a fall of more than $11 per ton in three 
months. In August, 1888, English steel rails were quoted at £3 12s. 6d., or 
$17.63 per ton, and from May to August, 1886, they were regularly quoted at 
£373. 61, or $1642. The quotations in 1886 and again in 1888 were doubled 
the early part of 1890. We do not need protection against British steel rails 
at $35 per ton, but against steel rails at $16 42 per ton. 

Free traders are conspicuously uncandid in utterly ignoring the fact that 
home competition in the manufacture of steel rails was needed to bring down 
the prices of foreign steel rails in our markets, and the further fact that we 
could not have had this competition without a Protective duty. They will 
not have the hardihood to pretend that we could have built up our immense 
steel-rail industry without Protection, or that, having failed to so build it up, 
the prices of foreign steel rails in any market could ever have been so low as 
they have been. For a number of years this country has annually made over 
one third of the world’s annual production of steel rails.[Bulletin of the 
American Iron and Steel Association. 


The Longest Girder Ever Made. 

The Keystone Bridge Co. has just completed a girder for the new City 
Hall of San Francisco, which is the largest ever made in the United States, so 
far as the members of the firm know. It is 105 feet long, and weighs 7o tons. 
A contract for two girders was given to the company last November, and they 
have been working on it ever since. The materials for the second one are now 
being prepared. The girders are intended for the ground floor of the building. 

The great problem now is to transport it to the Pacific coast. The Chi- 
cago & Northwestern and Union Pacific roads have undertaken thejob. The 
long monster yesterday was lying on three of the largest freight cars obtain- 
able on the Allegheny tracks. Mr. E. H. Utley, the freight agent for Carnegie, 
Phipps & Co., stated that it was necessary to put in additional trusses to dis- 
tribute the weight evenly on the three cars. As the cars are constructed, the 
weight of the girder fell on the centers, and the cars would hardly stand the 
strain. Mr. Utley thinks that the way it is placed in the cars will allow it to 
go around the curves all right. The usual plan for shipping girders is to carry 
them in pieces and have the plates riveted together at the place of destination. 
The company was afraid they didn’t have the facilities on the Pacific coast to 
do the riveting. The second one will not be built until they see whether or 
notit can be transported. The average car in the West will carry about 15 
tons, and Mr. Utley says should anything happen to either of the three cars 
the road would have some trouble to replace them.—[Pittsburgh Dispatch. 





Paneled Iron Ceilings. 

Patent paneled iron ceilings have been before the public for the past eight 
or ten years, and now there are thousands in use, scattered all over the Union, 
in stores, banking offices and hotels, while their superior acoustic properties 
have brought them into extensive demand for churches, halls and opera 
houses. Their low cost and cleanliness introduce them into schools and 
as\lums. And the increasing demand for something to take the place of 
plaster for residence ceilings, something that would gratify the artistic taste 
of our most cultivated housewives, and still be permanent and enduring, and 
thus save them the constant annoyance and expense of re-plastering and 
re papering ; something that could be applied over the old broken plastered 
ceilings without being compelled to take down and remove the dirt and 
dust-covering stuff, has prompted the makers to bring out beautiful designs 
of embossed metal plates. These embossed plates are adapted to side walls as 
well as ceilings, working up beautifully into wainscoting, frieze and field. As 
all figures and designs are in relief, really very little brush decoration is 
needed. They are, however, susceptible of any desired degree of ornamental 
decoration from simple, quiet tinting to the most elaborate and ornate display 
of coloring, gilding and bronzing, giving abundant scope for display of taste 
and talent to the most gifted decorative artists. 


lron in Utah, 

In another column the Real Estate Exchange of Salt Lake City, Utah, 
invites correspondence and propositions from iron manufacturers, looking 
toward the development of the vast iron ore beds of Utah. Till now the want 
of native coke has been the drawback, but they now believe they have home 
coke, from the Castle Gate mines, that will do the work perfectly. It goes 
without saying that when the Rocky Mountain country begins to manufacture 
iron with plenty of coke at hand to work it, a vast market will be controlled 
there, It speaks well for the spirit of the people of Utah that they are work- 





ingto this end, and believe they have solved the problem, and are ready to 
meet and welcome and assist outside capital to develop their iron and coal 
possibilities. 





CONDITION OF EUROPEAN IRON MARKETS. 


The reaction which a few weeks ago set in in the iron markets of the 
Continent is making constant progress. In the main, this is the work of the 
coal-producers, who, by running up their prices to an altogether abnormal 
level, have so increased the cost of iron that home consumers have been com- 
pelled to abandon or to curtail some of their projects, and the export mer- 
chants have been rendered incapable of competing with foreign rivals more 
favorably placed. Nothing but the high cost of coal now prevents a complete 
collapse of prices for iron, and so far, perhaps, the firm attitude of these coal- 
owners is beneficial to the iron trade. But the restricted consumption of 
coal, due to the loss of trade in ironand some other manufactured goods, tends 
to bring down the price of coal, and as the cost of the latter becomes less, the 
prices of iron must decline. The only locality where there is now anything 
approaching activity is Upper Silesia. In that district the market continues 
animated both for crude and for finished iron, and prices are firm at the lower 
level reached a week ago. In Western Germany languor is the dominant note 
of the situation. Belgian trade has had the life pressed out of it by the burden 
of excessive prices for coal, and so long as the latter remain at anything like 
their present level, it is vain to hope for improvement. In France the mar- 
kets have taken an unfavorable turn. The demand, never very strong, is 
declining, and manufacturers now show a disposition to give way in the 
matter of prices. 

Ia the markets of Eastern Germany there is no appreciable diminution 
in the strength of the demand for pig iron, and consequently no weakness in 
prices. Very different is the situation in the Rhenish-Westphalian provinces. 
There the demand has shrunk to almost nothing. As there is practically no 
business doing, prices must be regarded as merely nominal. But it is worthy 
of note that the official quotations are lower in some instances than they were 
a week ago. Thus ordinary spiegel pig is freely offered at 97s. to 98s., and 
Siegen forge at 78s.aton. Iron in second-hands can be bought several shill- 
ings a ton below manufacturers’ prices. In Belgium business is almost at a 
standstill. The blast-furnace owners have largely restricted the production ; 
but stocks continue to accumulate. It is difficult to ascertain what the prices 
are, both merchants and manufacturers being willing to take whatever they 
can get. In France the markets are very weak. The demand for pig has 
greatly fallen off, and that the tendency of prices is decidedly downward is 
significantly shown by the fact that Longwy forge is offered at Charleroi in 
Belgium at 493., a price that leaves but 4s. for the manufacturer. 

Business is active in Upper Silesia, bars, joists and plates being in brisk 
demand. But there is very little doing in the Dusseldorf market. Joists are 
in fairly good demand; but bars, hoops and wire are almost wholly neglected, 
while plates are fast becoming a slack market. The loss of the foreign trade 
is now keenly felt. Consumers are holding back for lower prices. Belgian 
trade shows no symptoms of immediate recovery. Manufacturers work but 
three and four days a week; but even this production is in excess of the 
requirements. As in Germany, consumers are keeping back orders till the 
latest moment in anticipation of yet lower prices. In Paris, a little spurt cf 
business in joists has encouraged the merchants to assume a firmer attitude in 
the matter of prices. But in the provincial markets, the demand for all classes 
of finished iron and steel is falling off, and manufacturers are no longer firm 
in their refusal to make concessions to buyers.—(Colliery Guardian, London. 


The Riedler Compound Pumping Engines. 

Ina paper read by Mr. E. D. Leavitt before the Boston Society of Civil Engi- 
neers, a few weeks ago, reference was made by the writer to some wonderful 
pumping machinery which he found at work in a coal mine at Kladnow, some 
twenty miles from Prague, during a recent visit to Europe. This machinery, 
Mr. Leavitt states, is fixed 1,700 ft. below the surface, and consists of two 
pairs of compound pumping engines, driving double-acting plunger 
pumps of 28 in. stroke for one engine, and 3 ft. stroke for the other, raising 
the water against the whole head of 1,700 ft., and running at aspeed from 40 
to 72 revolution per minute with entire smoothness. The pumps are the in- 
vention of Professor Riedler, of the Polytechnique Institute, at Berlin, and his 
system is coming rapidly into use on the Continent of Europe. Similar 
pumping engines are in use at the waterworks at Rotterdam, the regular 
speed of which is 60 revolutions per minute, the stroke being 3 ft. The head 
there is about oo ft., and the pump works with entire quietness, while the 
engineer states that the slip is hardly appreciable, although the valves lift 
about 2 in., there is only one valve for suction, and one for delivery, at each 
end of each pump. 


Electricity is not Manufactured. 

The courts of Peunsylvania are trying to settle the question whether or 
not electric light companies are manufacturing companies. Manufacturing 
companies are exempt from taxation in that state under certain conditions 
and the courts hold that electric light companies do not manufact- 
ture anything; that electricity is not manufactured; they do not manu 
facture light. The question will probably be carried to the highest court 
before being settled. As manufacturing consists of increasing the value of 
raw material, electric light companies do not come within the meaning of 
manufacturing.—[North Western Mechanic. 


@ IT is said that the water-works in the United States and Canada have about 
trebled in the last ten years, growing from 660 in 1881 to 1,900 to-day. The 
capital invested is $500,000,000, their annual revenue is $50,000,000, their mains 


are 30,000 miles long, and they have 2,000,000 taps. 
' 
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AMONG THE IRON MINES. 


Lake Superior Mining Notes :— 
VERMILION RANGE. 

Some specimens of lean red ore have recently come in from a location 
forty miles due west of here, and eighteen miles north of the supposed trend 
of the Vermilion range. From the descriptions given by the parties who 
made the discovery, the ore does not outcrop in a body, but is intermingled 
with chloritic slates, jaspery rock and red oxidized earth. The strip of iron 
bearing rocks are very narrow, can be traced for several miles and flanked on 
both sides by a granite formation. Iron experts are non-committal in their 
opinions as to any quantity of ore existing in a formation of that kind.—[Iron 
Journal, Tower. 

MESSABIE RANGE. 

The Press learns from H. Pratt some facts in reference to the operations 
on the Messabie range. Nearly three years ago, two companies in which Mr. 
Pratt is interested—the Washington and Michigan—both located at Ypsilanti, 
Mich., began operation on section 22, town. 42, north r east. About three 
months ago, they came upon a vein of black magnetic ore on both options, 
which, so far as has been developed, is about thirty feet wide. They struck 
this vein in a cross-cut about seventy-five feet from the surface and are now 
sinking a large working shaft directly above the vein. About a month ago, 
they had an assay of the ore made at the assay office of the Cleveland Rolling 
Mills which gave 63 per cent. iron and less than .oo50 phosphorus. They 
are now endeavoring to inducea railroad to run a line to the mines and expect 
to be ready to ship ore as soon as shipping facilities can be had.—[Ashland 
Press. 

. GOGEBIC RANGE. 

Ashland people are having a run of luck in the direction of mining ven- 
tures. The latest strike reported was made a day or two ago on the Ruggles 
Mining Co.’s property, near Upson. Ata depth of 140 feet, the men working 
in a cross-cut struck a fine vein of soft hematite. The men have gone through 
ten feet of ore and are still working in it.—[Press. 

At the Joliet a new shaft is being sunk vertically and is down about 95 feet, 
being part in surface and the remainder in a mixed formation of jasper, 
quartzite and lean ore. About 80 feet from surface a strata of clean ore about 
two feet thick came on the hanging side and at 90 feet an underlay was started 
at an angle of sixty degrees to the north. It is the intention to follow this 
showing of ore and see what it leads to. The shaft is dry.—[{Iron Spirit. 

At the Anvil mine a new shaft was begun a short time ago. But 25 feet 
had been sunk when they struck a good quality of ore which has been pene- 
trated over 20 feet. The finding of this ore so near the surface was consid- 
erable of a surprise, as it was supposed that it would be necessary to sink 
about roo feet further before reaching the ore body.—[Iron Spirit. 

MENOMINEE RANGE. 

Work is favorably and satisfactorily progressing at the Fisk, west of the 
Commonwealth, and the promising young mine bids fair to enter the list of 
shippers during the later part of the season. The shaft is down thirty feet, 
the last ten feet of which is in almost perfectly clean ore, twenty-five or thirty 
tons of which now forms the nucleus of a future formidable stock pile. Supt. 
H. G. Fisk, one of the owners and in whose honor the mine has been named, 
intends to sink to a depth of sixty feet and then cross-cut north and south 
across the vein and drift east and west. Test-pitting shows the ore deposit on 
this valuable property to be 110 feet wide near the surface, and it has been 
opened up to a length of 225 feet. The ore, unlike that of most explorations, 
does not lie flat, but, on the contrary, stands up in massive layers, which indi- 
cates great depth. The metal now being taken out of the Fisk is a dark red, 
hard hematite, most of it assaying considerably over 60 per cent. in metallic 
iron, and, for non-Bessemer ore, comparatively low in phosphorus.—[ Mining 
News. 

The exploration which Messrs. Tully, Peterson, Mullinder, Coleman and 
llillyer, of this city, are conducting on sec. 19, 40-18, this county, looks very 
promising. A third pit is going down 150 feet south of the first one that was 
dug, and is already bottomed in nearly clean ore at a depth of about twelve or 
fourteen feet. The gentlemen are sanguine of shortly finding a good body of 
ore on this property.—[Mining News. 

Considerable ore has been encountered in the 50-foot shaft at the Mam- 
moth exploration, lot 6, south of the Mansfield in 43 31, Michigan, and a cross- 
cut from the shaft east toward the river penetrated ten feet of good ore. 

Mining News. 


uthern Iron Mining Notes :- 

From the last issue of the /ron Age the following interesting items con- 
rning iron discoveries in the South are taken : 

A deposit of iron ore has been found near Tampa, Fla. 

deposits of iron ore have been discovered near Arredona, Fla. 

Iron mines near Murphy, N.C, belonging to Maultby D Warwick, are to 
reopened shortly. 

iY. S. Wassell, representing New Orleans capital, has bought 4o0o acres of 
n ore property near New Birmingham, Tex. 

Valuable iron ore deposits have been discovered on the farm of M. U, 
‘wards, in Stewart County, Ga. The ore was found four feet beneath the 
‘ace, and the vein is of great width and of remarkable richness. 

What has been regarded by expert mining engineers as an important 

sit of manganese has been opened at Jacksonville, Ala. Of the two large 

sits found one assayed 69 per cent. and the other 42 per cent. of metallic 

ganese. There is a solid face of this mineral 15 feet thick. It is stated 

there is a strong likelihood of a company being formed to establish a 

omanganese plant to utilize this mineral. 

\ Pennsylvania syndicate have paid $37,000 for Doe Mountain, in East Ten- 
nessee, not far from the North Carolina line. This mountain is said to con- 





tain a large deposit of iron ore, which has never known the miner’s pick. 
There is no railroad within 28 miles, but as over $200,000 are said to have been 
invested in mineral lands in that locality by capitalists from the North, it is 
reasonable to infer that it will not be long before important developments 
will take place. 


lron in Missouri :— 

In a recent report the State Geologist of Missouri says: In Crawford 
County iron ore still occupies a prominent place among its mineral products. 
Some of the deposits of ore are however, exhausted and others are approach- 
ing that condition. The demand will, before very long, be urgent for new 
sources of supply. The conditions are such, in this and adjoining counties, as 
to justify the expectation that systematie and thorough geologic work may 
lead to the discovery of other deposits, and it is the intention to institute such 
work as soon as the means and the demands upon the force of the survey will 
permit. 





Lake Superior Shipments of Iron Ore :— 

Lake shipments of iron ore from the mines of Lake Superior, for the 
season of 1890, up to Wednesday, June 11th, are as shown by the appended 
statement, condensed from the Marquette Mining Journal: 


MARQUETTE RANGE. 
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The Largest Casting Made in Australia. 

Recently a party of gentlemen interested in mining affairs, including 
Messrs. Kelley and McBride, Directors, and Mr. W. R. Knox, Secretary, of the 
Broken Hill Proprietary Co., paid a visit to Messrs. G. E. Fulton & Co.’s 
foundry at Kilkenny, for the purpose of seeing a 12-ton fly-wheel cast. This is 
the largest casting that has yet been made in South Australia, aud the fly- 
wheel is one of a pair now in course of construction, together with twu pairs 
of engines forthe Broken Hill Co. The fly-wheel when cast will weigh 12 
tons, but when finished its weight will be reduced to 11 tons. It is 12 feet in 
diameter, with a 26-inch face, whilst the engines will be 300 H. P., indicated. 
The cylinders will be 16% and 26 inches in diameter, respectively, with a 
4 foot stroke, and having a piston speed of 450 feet per minute. They are 
similar in design to those made by the firm last year for the Proprietary Co., 
with a few slight alterations and improvements. The casting having been 
moulded in sand, three huge ladles, two containing 6 tons and the other 2 tons 
10 cwt. of molten iron were raised upon traveling trains and run into the 
moulds by means of sand shoots. Vents were left in order to allow the air 
bubbles to escape, and the men, armed with long rods, continually stir it so as 
to provide against any air remaining, and thus causing flaws. The whole of 
the work was carried on without a hitch, and the mass will be allowed to 
remain till sufficiently cooled down to permit of being handled. The cost of 
the engines will be £2,500a pair, and the work will be completed within 
about three months from the time of signing the contract.—[Australian 
Chronicle. 


Annealing Iron 

At the usual monthly meeting of the Liverpool Polytechnic Society, Mr. 
T. Morris, F-. G. S., of Warrington, read a very intetesting paper on“ The 
Effects of Annealing on Iron after being in Use and on Sheets.” Having 
explained the system called “close annealing,’ Mr. Morris contended that 
annealing was of no use to chains distressed with wear, unless the iron of 
which the chain was originally made was of good quality. In this case it was 
of great service, and should be employed when there was any doubt as to the 
existing strength of old chains. This point afterwards gave rise to consider- 
able discussion, and a cordial vote of thanks to Mr. Morris, for his paper, 
brought the proceedings to a close.—[Iron & Steel Trades Journal, London. 


Ir may interest the readers of Ou/ing to learn that the July number of 
Outing will appear greatly enlarged, carrying mavy improvements in this 
already popular magazine. Besides 16 additional pages of reading matter, it 
will contain 86 handsome illustrations making it, with its many full-page 
engravings, one of the finest publications ever sent from an American press. 
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KNOWLEDGE VS. THEORY. 


It is common practice with a certain class of writers to denounce repre- 
sentatives of established domestic industries for occasionally appearing before 
Congressional Committees when legislation affecting their interests is under 
discussion. However wide the man’s experience, however long and unsullied 
his business life, for him to make protest against legislation inimical to any 
great industry is to cill down upon himself the sneers and abuse of men as 
innocent of a knowledge of the influence of legislation upon a country’s 
industries as they are ignorant of the details of those industries. 

This wing of the free trade army might find it profitable to recall the 
admission of that good free trade authority, Prof. Sidgwick, of England, in 
laying down the proposition that “no mere theorist has the right to dispute 
the practical business man of affairs on the effect of a law enacted by a nation 
on the industry and labor of the country in question, unless the said theorist 
has an equal array of facts and statistics to sustain his position.” Admitting 
the correctness of this view, but one conclusion is possible, when the fact is 
recalled that clouds of witnesses in behalf of Protection have been forthcom- 
ing for a hundred years, backed up by figures from their business and facts 
within their expeaience—and that these are disputed almost exclusively by 
men who have neither their own experience nor that of practical producers to 
support their theories. 

The history of manufactures the world over shows that not supremacy 
alone, but the bare independence of nations in the support of their peoples, so 
far as manufactures are concerned, has disappeared in the face of free trade 
with more favorably circumstanced and richer rivals. Ireland, Portugal and 
Turkey furnish European examples of industrial decadence resulting from 
diplomacy that gave to British manufacturers the opportunity to break down 
weaker competitors ; while in far-off India, where cotton spinning and weav- 
ing once flourished and gave employment to thousands of contented natives, 
British guns compelled concessions to a free trade that proved the prelude to 
disappearance of a prosperous textile industry. 

There is no more philanthropy behind present efforts of British trades- 
men and diplomats to get control of American markets than inspired them to 
secure a monopoly of the trade in the countries named; and if the result 
should prove equally disastrous to American industries, Great Britain would 
have removed the most formidable obstacle to her ambition to become the 
workshop of the world. {Illinois Branch American Protective Tariff League. 


The Sand Blast In Metallic Manufacture. 

Tilghman’s sand blast process is now being applied with great success to 
the cleaning of iron and steel plates, brass, iron and steel castings, forgings, 
etc., for purposes where a particularly clean surface is required, free from 
scales, sand, etc., such as for turning, tooling, galvanizing, plating, painting, 
etc. The slightly roughened surface left by the sand blast causes the tin, 
zinc, plating materials, paint, etc., to adhere to it with greater force than when 
pressed by other methods. Hidden surfaces in cored castings can be cleaned by 
the rebounding of the grains of sand. The blast operates with equal facility 
upon flat, angular, curved and other irregular surfaces. It is proposed to 
apply the process to the cleaning and roughening of ship’s plates previous to 
painting, etc. The system of blast employed is that in which steam is used to 
give the required velocity to the sand; but before the stream of mingled steam 
and sand has reached the object under operation it is met by a counter-cur- 
rent of air which sweeps aside the steam, and allows the sand alone to pass on, 
so that nothing but cool, dry sand strikes the object. The steam being thus 
carried away by a side outlet, connected by means of a flexible tube with an 
exhausting apparatus, the workman is enabled to readily watch the progress 
of the operation, and to direct the blast at the proper angle against all parts 
of the surface. The spent sand falls upon the floor, and is collected, from time 
to time, for use again. The apparatus requires from five to six horse-power of 
steam at 50 to 60 lbs. pressure per sq.inch. The manufacturers of the appa- 
ratus are Tilghman’s latent Sand Blast Co., Sheffield, Eng. 


Another Aluminum Method. 

Prof. M. Emme, formerly in the employ of the Russian Government, has 
been carrying on a series of experiments for several years. Since bis arrival 
here he has been assisted by Mr. W. B. Polk in the mechanical part. They have 
now a patent on an improved principle, entirely different from any previous 
method, for manufacturing alumina metal. The principle is known as elec 
trolosis, using boxite, which is found in great quantities in Georgiaand North 
Carolina, They claim to turn out alumina at less than one-half the price of 
ary firm now manufacturing it. Their system does not require a high voltage 
of electricity and is much safer than former methods. Prof. Amme has a walk- 
ing cane of pure alumina, which was made at his laboratory. S. W. Goode has 
been North to investigate prices and the demand for the metal, and is now 
organizing a company with $300,000 capital to erect a plant for making alumina. 
Your correspondent has devoted some time to the study of alumina, and is 
familiar with the present systems, costs and uses of the metal, and is satisfied 
they can place it on the market at $1 per pound, and at this price it is cheaper 
than brass, as it only weighs one-third as much.—[The Tradesman. 


I,AWN TENNIS has hitherto been the only leading sport not represented 
by a publication devoted exclusively to its interests. But at a recent meeting 
of the United States National Lawn Tennis Association, the publishers of 
Ouling—the illustrated magazine of out-door sport and recreation—were 
authorized to publish a weekly supplement devoted exclusively to lawn tennis, 
and to officially represent the association. The initial number is at hand. It 
is called Ou/ing Weekly Tennis Record, and is a handsome affair typographi- 
cally, its 16 pages being patterned after the shape and size of Ou/ing, to which 
it may be bound with perfect ease. 





NEW DESIGNS FOR METAL CORNICE WORK. 


Some very handsome designs for metal cornice work are herewith pre- 
sented, as they will appear in the forthcoming catalogue of W. H. Mullins, 
Salem, O., manufacturer of architectural sheet metal work. They will be 
recognized as being a departure from the old styles of galvanized iron cornice 
work, which have been in use for years, and which were, in reality, nothing 
but an imitation of the old designs of wood, stone and brick cornices in use 
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for ages, not in any way adapted to sheet metal work. The designs of cornice 
work shown are principally mouldings, with ornamental enrichments and 
stamped metal scrolls and garlands shown on the frieze. It will be noticed 
that the designers have done away with the old style brackets or incized work 
made up of cut and soldered galvanized iron. In his designs of sheet metal 
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building fronts Mr. Mullins also aimed at a style entirely applicable to sheet | 


metal, breaking up all plain surfaces as much as possible into small panels and 
ornamenting with stamped metal work. These designs, besides being orna- 
mental, are very durable and cheap, and make the most effective building 
front that can be had within a reasonable limit of cost. They can be used 
for repairing old buildings by covering the old brick walls with them, and by 
using them, old and dilapitated buildings can be made to appear modern for 
a very trifle cost. The manufacturer is furnishing several fronts of this kind 
for use on old buildings, and they are giving the greatest satisfaction. Where 
used on new buildings it is only necessary to build up a wooden frame work 
back of them, covering this with the iron, which makes a very cheap, and at 
the same time substantial construction. 





OHIO’S IRON ROOFING INDUSTRY. 





From the Cincinnati 7imes-S/ar we take the following interesting article 

The patter of the raindrops on the shingles still continues to a great 
extent, but modern houses, and especially manufactories, offer something less 
poetical for the glittering drops to encounter. 
but the dropping of the rain is deadened on them, while iron roofs turn the 
musical tinkle into aroar. Modern ingenuity has entirely changed the char- 
acter of a rainy day, for modern rain, instead ot furnishing inspiration to poets 


and presto, change! there is a beautiful brick house. 
brick houses of Cincinnati are decidedly wooden beneath the surface. 
are as good as brick, however, as they are fireproof. 
to this, however, in the heat the iron radiates if exposed to the direct rays of 
the sun, but if the house be shaded this siding is very desirable. 
and sidings should be painted frequently, so that the action of the water may 








Some of the dainty 
They 
There is one objection 


These roofs 
not corrode them. Without paint they last but a short time, but by proper 


care one may be made to last 50 or more years. Instances of old roofs are 
that of the Good Samaritan Hospital, which has repelled the storms of 30 


Winters, and still looks youthful, an iron roof was removed from the Cathe- 


dral parsonage on Eighth street, several years ago, which had been on for 50 
years, and many roofs are known in several places which have served from 


| 25 to 50 years. 


Ohio makes more of this roofing than any other State or country in the 


| world, and it isa peculiar fact that Pennsy:vania, which produces so much iron, 


| East. 


is the best market. There is very little made, but a great deal of it used in the 


The principal factories are at Cincinnati, Canton, Cleveland, Wheeling, 


| Pittsburgh, and a few at Philadelphia, Chicago and St. Louis. The South was a 


Slate roo‘s are very pretty,, | 


splendid market, but they are beginning to make a little of it there, still they 
can by no means supply the demand. Cinciunati’s output annually is over 
13,000 tons, Or 375 000 squares. Thatis sufficient to cover 15,000 large houses 
annually, and is more than is made by any other city in the world. Very 
heavy machines are necessary to press the sheets into the required form, 


mare | 
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NEW 


and losing itself in the cracks of soggy shingles, drops with a dull and unro- 


mantic thump, and rushes off to fill the cisterns in a strictly matter-of-fact 
sort of a way. 

This great change has been brought about by the introduction of iron 
ofing. This roofing is ordinary sheet iron, rolled and cut into various 
hapes. The simplest manner of applying it is in flat sheets, about 2% feet 

wide and 8 feet long. These sheets have about an inch along the sides bent, 

so as to stand perpendicular to the surface of the sheet. The roof is prepared 

for shingles, and the sheets are laid side by side upon the boards, when a 

ip or long strip of the same material, bent double longitudinally, is slipped 

er the standing edges, and secured by cleats of sheet iron. This forms 

what is known as the standing seam, and is employed in most roofing with 
Slight modifications. 

Then there is the corrugated roof, which is corrugated longitudinally, and 
in which the corrugation on the edge of one sheet fits snugly upon that on the 
edyve of the next sheet, and the two are riveted together. Iron shingles are 
another fad. They are made in an endless variety of shapes, and some are 
applied like ordinary wood shingles, while others fit together like the pieces ofa 
puzzle block and form one rigid whole. But this is not the only use to which 
the material is put. Several large factories and freight depots of Cincinnati 

veatherboarded with it. For this purpose it is pressed so as to resemble 
& brick wall, a weatherboarded wall, or is used in the corrugated form. A 
house may be built of ordinary rough lumber, and covered with this siding, 


DESIGNS FOR METAL 











————————— 
2 eresee Daw eeeeea,* 


CORNICK WORK. 


and these are made mostly in Cincinnati also. These machines usually cost 
about $6,000 each. They are simply gigantic presses worked by steam. 


How Was It in 186: ? 

The Iron Trade Review, at the close of a reference to a point made by a 
Representative in the recent tariff debate in the House, asks a question which 
is in itself a whole volume of comment, in its significance and force of sugges- 
tive argument. We quote: “No truer thing was said in the recent tariff 
debate than this, by Congressman Atkinson, of West Virginia: ‘If all the 
ports of entry on both oceans were to-day blockaded so that no vessel could 
enter them bearing the product of other countries, and war should be declared 
against us,’ he said, ‘ we could, with our present facilities, produce every mu- 
nition of war, and every article we might need for our sustenance a thousand 
years. How was it in 1861, and what has wrought the change ?”’—(Industrial 
World, Chicago. 


Tue current number of the Archiv fur Eisenbahnwesen contains it annual 
summary of the world’s railroad mileage, bringing the figures down to the 
beginning of 1889 The total railroad mileage of the world was then 357,400 
miles, of which the Continemut of America possessed 190,000 miles, or more than 
one-half of all. The general results as compared with four years before show 
an increase of 64,000 miles, of which 40,000 are in America and 30,000 in the 
United States alone. 
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AN IMPROVED MASH MACHINE. 





Since the mode of removing grains from the mash-tub by the machine, 
there has been a great deal of experimenting to make machines which will 
answer both purposes (mashing and removing grains) tosatisfaction. None of 
the different devices constructed yet have, it is claimed, answered both pur- 
poses. Itis asserted that it is an impossibility to make a machine strong 
enough which, under all circumstances, will move at once (in the tub) a solid 
body of grains—400 to 500 bushels. There is claimed to be only one way to 
make a perfect mash and grain-removing machine, that is the one with auto- 
matic raising and lowering device. The patented improved mash machine, 
herewith illustrated with the above device, will remove from 400 to 500 bushels 
of grains in thirty-five to forty-five minutes. 

In combination of a perfect mash machine, the grain-removing device is 
with an automatic raising and lowering stopper. The upright shaft does not 
move while the machineis raised out of grains, but the machine is sliding on 
the square part of said shaft. The machine may be raised or lowered without 
running the upright shaft. Before removing the grains, the machine will be 
raised and will stop automatically at the point desired. After opening the 





























grain-discharge valve, the machine will be started from the top (same as dur- 
ing mashing, when machine is down), and the grains will first be taken from 
the top, which will be moved by the position of the shovels to the funnel- 
opening made by the discharge valve. The machine runs down automatically, 
moving at every revolution only the upper part of the grains, until the same 
is removed from the mash-tub, when the machine will stop automatically. It 
will clearly be seen that this device for removing the grains gives no strain on 
the machine whatever, and there is no danger of breaking down. 
ured by Krieger, Burkhardt & Co., Cincinnati, O. 
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THE MANCHESTER SHiP CANAL. 





The Liverpool and Manchester ship canal will, it is expected, be completed 
in less than two years. During three successive sessions Manchester persisted 
in asking the British Parliament to sanction such a scheme, but the railway 
interest, which is always a strong element in the House of Commons, was suc- 
cessful in its opposition; and it was not until the year 1886 that the bill was 
passed authorizing the construction of the work. For the last 35 years the 
trades of Lancashire have been subjected to heavy taxation. The Liverpool 
dock dues were very high; excessive rates were charged by railroad companies, 
and there existed a whole class of middlemen, called cotton brokers, without 
whose intervention, both on the side of the buyers and sellers, cotton could 
not change hands. It began at last to be thrust upon the traders with the 
force of conviction that if they desired to continue to compete in foreign mar- 
kets with foreign and colonial producers they must get their goods to market 
at a cheaper rate; and so the movement began which promises to create such 
a revolution in carrying charges, and thus to economize the total cost of pro- 
duction. 

The difficulties attending the construction of the canal were of great mag- 
nitude. Railroads had to be elevated so as to carry the tracks over the canal 
at a height of 75 feet above the water level. A deep water channel had to be 
constructed in the Upper Mersey by means of half tide training walls, the 
channel being ten miles long and 300 feet wide at its upper end, and 1,000 feet 
wide at its lower end. At one place the canal passes under the old Bridgewater 
Canal; at another, the Liverpool water works aqueduct passes underit. A 
total rise of 60 feet had to be given the canal between its entracce and the 
dock level at Manchester. The largest of the locks is 600 feet by 8o feet, and 
the smallest 150 feet by 30 feet. Five miles of solid wall with dock frontage 
were built at Manchester, and the amount of pile-driving needed to form the 
embankments was of itself stupendous. 

The elemental warfare against the work has also been severe. Communi- 
cation was often interrupted by the inundation of traffic lines, and by a breach 
in the bank during heavy rains 65,000,000 gallons of water entered a cutting— 
weeks having been required to undo what had happened in twenty minutes. 
A total of 12,000 men and boys have been constantly employed; and when the 


steam locomotion, the pumping and other varieties of work are added to | aid mineral kisgdoms of Central Asia in the raw state, and manufactured, 





those of excavation, the amount of horse-power exerted daily has been cal- 
culated to represent the manual labor of 120,000 men, in addition to the num- 
ber actually employed. 

The promoters estimate that the canal and dock can be maintained for 15 
per cent. of the gross receipts, and that by its construction the producers and 
consumers of the Manchester district will save one-half of the present transit 
charges. The coasting trade is also likely to find its way to the canal, and 
there is a considerable trade possible from English coasts to Manchester for 
trans-shipment to foreign countries. The greatest attractions a port could 
offer to ships to come to it, is the probability of rapid dispatch and a return 
cargo. The Manchester corporation is preparing for a vast extension of the 
import cattle market, the people of the district having voluntarily taxed them- 
selves to promote the work ; and all indications point to an increase of general 
local prosperity, as wellas to advantages to commerce throughout the whole 
world.—[Philadelphia Record. 





SHIP-BUILDING IN SCOTLAND. 





The past month has not ledto any improvement in the Scotch ship- 
building trade. New orders continue scarce, notwithstanding a more active 
inquiry, and a considerable fall in contract prices has failed to bring forward 
any work of importance. The revival in the freight market, which was so 
confidently expected in the latter part of the Spring, seems as far off as ever, 
and until this depression passes off, ship-owners are not likely to increase 
their tonnage. Our own columns bear witness every week to the rapid man- 
ner in which ship-building firms are completing the orders on their books, 
and the time cannot be far distant now, when the bulk of the contracts made 
during the recent revival will have been all worked off. It is much to be 
regretted that the drop in contract rates has not resulted in the placing of 
fresh orders by ship-owners, but the explanation is doubtless to be found in 
the serious decline in freights, which, in some instances, at least, are lower 
now than they have been for many years. In the other ship-building centres, 
the paucity of new orders is causing some anxiety, and though work is still 
plentiful the present activity must soon come to an end unless the ship- 
owners meanwhile come to the rescue. Much, therefore, depends on the turn 
of events in the freight market, though here the outlook is far from promising. 

During the past month thirty vessels have left the Scotch yards, represent- 
ing 30,480 tons, of which the Clyde contributes 26,430; Dundee, 2,730; King- 
horn, 1,coo; and Leith, a single steamer. This is a decline of over 17,000 tons 
on the preceding month, though an improvement on the month of March of 
about 4,000 tons. For the five months of the year the total as regards the 
Clyde is 149,650 tons of new shipping as compared with 115,200 tons in the cor- 
responding period last year. We have to go back to 1883, one of the “years 
of plenty,” for a parallel to the present year, which falls several thousand tons 
below the same period of 1883. The contracts entered into during the past 
month only amount to about 3,000 tons, and it is now computed that the work 
on hand on the Clyde is reduced to 175,000 tons, as compared with 300,000 
tons at the beginning of the year, and 256,000 tons at the same period of 1889. 
The returns also show that at Aberdeen and Grangemouth and Alloa nota 
single ton of shipping was produced last month. At the moment the most 
important contracts in the markets are for the construction of several sets of 
twin-screw triple-expansion engines for second-class cruisers now building in 
the Royal Dockyards, and it is likely that one or two of these will find their 
way to Scotland. Beyond this the outlook in Scotch ship-building trade is 
decidedly unsatisfactory, and all the evidence at our disposal seems to indicate 
that the prospect is not one whit better at any of the great centres of ship- 
building south of the Tweed.—[Iron and Coal Trades Review. 





A Hint to Stove and Furnace Makers. 

For some years past American stoves and furnaces have enjoyed a wide 
popularity on the continent of Europe. Their graceful construction, effective- 
ness as fuel economizers and low cost have specially captured the thrifty 
German people. American-made stoves, certainly superior to the English and 
Irish-made stoves, have undersold them in the German markets, mainly 
because of the superior facilities and contrivances adopted in manufacture in 
this country. But the German objects to importing what he can make himself. 
Stove factories are therefore springing up all over, and more especially in the 
vicinity of Mannheim, where so-called “American stoves” are being turned 
out rapidly. The result of this has already appreciably affected the exporta- 
tion of American stoves to Germany. And it may be depended upon that, as 
soon as the Germans perfect their mechanism and methods, and with cheap 
labor, they will become formidable competitors in our outside markets. In 
all the republics of South America, more especially, the Germans are now 
pushing their products, and in some cases they are even crowding the Eng- 
lish. As our Teuton competitors waste little time in commercial matters, it 
behooves American stove manufacturers to watch their South American 
markets. Eternal vigilance and goaheaditiveness are the price of commercial 
supremacy.—|Engineering & Mining Journal. 





A Large Mould. 

The largest ingot mould ever produced in Sheffield has been completed 
for a local company by Messrs. Moorwvod, Sons & Co., Hurleston Ironworks, 
Carlisle street, East. It is 14 feet high by 5 feet 6 in. square, and weighs about 
4otons. Many of the leading manufacturers have been to see this immense 
mould, which is intended for casting Bessemer steel ingots for huge marine 
work.—[Glasgow Engineer. 





A COMMERCIAI, exhibition on a large scale is projected in Moscow, of Rus! 
sian manufactures, etc. The exposition will contain specimens of the vegetable 
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NEW PATENT SWING CUTTING-OFF SAW. 





There is nothing so handy and nothing in the machine line around a pat- 
tern shop or packing room that is so important as the swing cut-off saw. Any 
improvements in it are of interest to the operator, and to the mechanic The 
one we show on this page is something new and original, just brought out by 
the now well-known firm mentioned below, whose productions command such 
high appreciation in this country and abroad. 

This new style swing cut-off saw possesses many points of excellence which 
the builders feel assured will be appreciated by the trade. The No. 1 wrought 
iron frame is a light yet thoroughly braced machine, and can be made almost 
any desired length to suit height of ceiling. The No. 2 cast frame machine is 
made a standard size, suitable for the average heights of ceilings, and is espe- 
cially suitable for cutting off extra wide and heavy stock. 

The patent adjustable self-acting, compensating or balance weight, and the 
way it is attached and operates, gives the machine great advantage for quick 




















work, as it helps the operator both ways, and when the cut is finished the 
counter-balance swings the saw back clear of the lumber without any effort 
on the part of the operator. 

The hangers are very perfect. The frame swings on the outside of turned 
sleeve boxes, and the countershaft runs inside of these boxes, making it very 
perfect and reliable, and impossible to get out of line, as the frame does not 
hang or swing on the countershaft, but on the boxes of the hangers. The 
mandrel is of steel, and has an extra large pulley, and self-oiling boxes lined 
with babbitt metal. The patent shield, covering the saw, in connection with 
the balance weight, prevents any possible accident to the operator. 

The builders call special attention to the strong and durable manner in 
which the machines are constructed. Thedesigns show light yet thoroughly 
braced frames, which are not likely to get out of line with any ordinary usage. 
Vattern shops, packing rooms, and all wood-workers wanting a cut-off saw for 

‘ick and accurate work, will find these machines far superior to the old style 
ichines. For further information address the manufacturers, The Egan 
., Nos. 251 to 271 West Front street, Cincinnati, O. 





THE FICKLENESS OF STEEL. 





Concerning this fickle metal but little is known which is positive. The 
timony of various workers in the trades shows that their experience is 
similar; and despite the years it has been used in the arts, steel is capri- 
us and uncertain in its behavior. At one of the meetings of the American 
iety of Mechanical Engineers, some of the members gave their views in 
tain directions, and a portion of their remarks is given below. A member 


An important matter is the re-working of steel for small tools, such as 
taps and reamers. These tools are of a great variety, and up toa dozen 





or twenty years ago, it was a custom almost universal to hand-forge blanks to 
approximately their final size. These were then finished up and hardened, and 
I suppose that more various results could scarely be obtained than were ob- 
tained. After a time it began to dawn on some of the master mechanics of 
these establishments that working steel in a small way was a failure; and I 
well remember the time when one of them gave out the order that thereafter 
no tools should be forged; that they should be cut from the solid bar. The 
result was an immediate and very great improvement, and I believe they have 
never gone back to the old method. The former practice had been so various 
that very naturally all sorts of theories were afloat as to just how steel should 
be heated, and just how it should be cooled. The theories were, indeed, 
almost as various as the steel workers themselves. At the present time I be- 
lieve the practice has become substantially uniform. One tool-maker of the 
olden time would argue that steel would swe!l by being hardened. Another 
would argue that it would skrink, and soon. Men working side by side would 
maintain opposite theories. Much more in this line might be said, but the 
only point I wish to make is this: that steel suitable to be used for small tools 
is not improved by working after it is made. Its true and proper character is 
given to it in its making, and follows it through life. It isreported by several 
competent tool-makers that the preferable method of making steel tools 
requiring accurate form is first to shape the piece approximately, then thor- 
oughly to harden the same, next and immediately to anneal it carefully and 
slowly, and finally to re-shape the piece and harden and temper in the ordinary 
way. The first hardening is Claimed to induce those internal strains and 
warping due to the cooling of a piece of the particular shape, which strains 
are at once relieved by the immediate re-annealing of the piece. The re-shap- 
ing, by reducing the entire surface of the article, removes the numerous incip- 
ient fire cracks which are inevitably formed, thereby greatly lessening the 
danger of cracking at the final hardening. 

“My experience with bushings that we introduce in our engines, and 
hardened steel stems, is that we do not heat them to a point where they would 
scale, but take considerable care in the heating of them. Being slow about it, 
and keeping the temperature down below the scaling point, we do not find 
any enlargement. Our fits are made reasonably close to run, and usually the 
stem can be pushed into the hole- they are some gin. or 10 in. long—and 
then it is relieved by straightening up in the process of grinding—of course 
the larger and longer the more care. In the steamer Nashua we have stems 
some g ft. long and 2% in. in diameter. He came back and said that no more 
should come into any work of his. After one or two trials I took the matterin 
hand and rigged up a barre! of ice water, leaving part of the head in the bar- 
rel--I will explain that the steel was about 2 ft. from the end where it had 
been hardened, with a space about 18 in. long at each end. I rigged up a 
guide to drop vertically, and heated the steel slowly and dropped it quickly 
into the water. It came out practically straight, copying the operation as 
used in straightening files while the steel was warm. Putting it on the cen- 
ters, a shaft some g ft. long was practically straight and without any scale; 
ran very nicely; it occurs to me that the proper way to harden steel and keep 
it straight, especially bars that you wish to maintain in a parallel position, is 
to get the hot surface under solid water as quickly and as vertically as possi- 
ble, so that the surface of the water will not influence the part that is 
to be hardened unevenly by ebullition. I do not think that the closing around 
of the chilling operation of the water can be too quick. The only improve- 
ment I suggest would be, if we could erect a cannon and shoot the steel like a 
ramrod into the water, we would have a straight piece after cooling.” 

The Chairman: ‘‘ Did Mr. Wheelock move the steel in the water as in 
tempering, or let it be still? When you put this rod of steel down in the 
water, did you let it remain still in that way or keep stirring it around?” 

Jerome Wheelock said: ‘No, sir, we let it be its own way, falling verti- 
cally into the water. The bottom of the barrel was supported by a flat rock, 
and we left it there until it was warm, being able to bear the hand on the sur- 
face—and then straightened it a little. The worst case of springing in the 
bearings that we had to deal with was less than one-thirty-second of an inch 
out of true. That was straightened by the operation. The place of hardening 
was true, but at the point of leaving the hardit was a little changed, due, I 
presume, to ebullition.” 

Mr. Geo. E. Whitehead said ; 
hardening in the Winter than we do in Summer, and | am inclined to think 
that dipping in water too cool has the effect of breaking tools a great deal 
quicker than if the water was of a milder temperature. I have hardened a 
great many dies, and had quite a numbercrack. Mostof the dies that cracked 
came from the softer or inferior grades of steel. Where we use the higher 
quality of tool steel we do not lose so many dies in tempering. I have had a 
good deal of experience such as has been mentioned by the different members. 
I have put soft steel shafts in presses where they would run six months and 
break, and replaced with wrought iron, and they have run three or four years 


“In my experience we get more trouble in 


before breaking. I have also taken threading dies that were too large and 
made them smaller by re-hardening, and I presume a great many mechanics 
have had similar experience.”—[Engineering. 
Tue German Iron & Steel Trades’ Association represent 60iron ore works, 
220 blast furnaces, steel works, etc., 47 black and tin-plate works, 
foundries, 32 stud, nail, screw, etc., works, 136 engineering works, 21 wagon- 
building works, 17 ship-building yards, 1 telegraph construction works, 3 cop- 
These establishment employ about 


232 iron 


per works, 36 collieries and coke works. 
244,000 hauds, and the capital embarked in them is estimated at 1,400,000,000 
marks. The Association is divided into 8 groups, of which the largest is the 
North-west (Dusseldorf) and the smallest that of the ship-building yards 
(Berlin). 


AN $8,000,000 ship canal is to be built by a French company, connecting 
Delaware and Chesapeake bay. It will be a valuable short-cut. 





WATER GAS FOR STEEL MELTING. 


American iron and steel makers will be interested in reading the subjoined 
article from the current issue of the London /ron ¢ Steel Trades Journal, 
relative to the use of water gas in steel-making. While not in position to deny 
the statements regarding ths use of water gas for this purpose in the United 
States, we were not aware, until reading the article in question, that this fuel 
was in anything like the general use claimed for it in this country for the pur- 
pose named. However, the article possesses a certain value, and we herewith 
reproduce it in full, for what itis worth. The experiments in Great Britain 
will certainly be watched with interest. The article is as follows: 

On Wednesday, last week, at the works of the Leeds Forge Co., at Armley, 
we witnessed a very interesting demonstration of the value of water gas for 
steel melting. Before referring to the work accomplished by the aid of this 
valuable fuel,a few remarks upon the use of water gas will be appropri- 
ate. 

In no less than 285 towns and cities in the United States of America, 
water gas is used for illuminating purposes, and, apart from the economy 
effected as compared with coal gas, it is everywhere recognized that, on sani- 
tary grounds, water gas is immensely superior to all others. In New York city 
alone it is estimated that one thousand million cubic feet of water gas are 
annually burnt. Some of the most eminent authorities in America, on the 
Continent, and in England, have unhesitatingly expressed themselves in 
favor of water gas for illuminating purposes, and though, in this country, but 
slow progress has been made towards its adoption, we are inclined to believe 
that it is the gas of the future. For lighting it is better, because it gives an 
absolutely steady, white light—soft to the eye, yet brilliant; does not in the 
least blacken ceilings or tarnish goods, and only consumes half the quantity 
of air that coal gas does for an equal light; whilst, finally, it is far cheaper 
than coal gas. These facts are fully corroborated by those who have used 
water gas, the chemical composition of which fully explains the satisfactory 
results it gives. 

It is to water gas for heating purposes, and especially in metallurgical 
operations, that we desire to draw attention, believing that we are on the eve 
of a great erain its history. In Germany water gas is used at Essen, Hoerde, 
Furstenwalde, Gelnhausen and Warstein, at Winterthur in Switzerland, and 
also in Paris. 

The water gas producing plant consists of a producer’s and scrubber’s 
boiler, gasometer and purifying house and the necessary vessels. The gas 
made is found to be exceedingly well adapted for use in the Siemens-Martin 
open-hearth. Ina report on the working of the open-hearth, the engineer-in- 
charge states that ‘when using water gas it was found that the open-hearth 
could be worked at about one-half the cost of that when ordinary producer 
gas was used, and for equal heat evolved on combustion, the cost of water gas 
and of ordinary producer gas, stood in the relation of 1.77 to 1.72,” and that 
“ besides the saving effected when the furnace was worked with water gas, the 
furnace itself is of much simpler construction,” and it was found, when using 
gas for welding purpose, that only 58 per cent. of the heat was required which 
was necessary when using ordinary fuel. 

In the case of a large steel works where the output of steel per furnace 
had been 160 tons per week, the introduction of water gas raised the output to 
240 tons per furnace, and a purer quality of steel is produced. 

In the month of September, 1857, the exigencies of the metallurgical 
operations carried out at the I.eeds Forge, demanded fuel of a higher calorific 
intensity than could be found in the generator gas of the Siemens producer, 
orin the ordinary coal gas used for illuminating purposes. The pressure 
supply of the latter being of a very varying nature, produced such an effect 
upon the flames as to completely prohibit its continued use. Mr. Samson 
Fox found, by actual readings, that the pressure of the coal gas in the town 
mains varied from ,5, to }|} of an inch of water; and these variations in pres- 
sure, which were uncontrollable at the Leeds Forge Co.’s works, took place 
at irregular periods of the day and night, without warning, so that, from work- 
ing in a satisfactory manner, suddenly the character of the flames was com- 
pletely altered, and in many cases pieces of work were seriously damaged, if 
not actually spoiled. Mr. Fox thereupon determined to have a gas works of 
his own, to be so arranged that the most suitable pressure for the work to be 
done should be constantly maintained, and that the supply should be bounti- 
ful and of an uniform pressure. 

A water gas plant was therefore decided upon by Mr. Fox, and instruc- 
tions given for its immediate erection. The works were commenced on the 
29th of March, 1888, the plant, capable of producing 35,000 cubic feet per hour, 
was started, and has been in constant operation since that date with perfect 
success, and with a product giving most ample satisfaction. No alteration has 
been necessary to the then existing plant, beyond connecting the gas pipes 
from the water gas works to the several furnaces and machines. 

Mr. W. Lawrence Wildy, the engineer in charge of the Leeds Forge 
reported on November 30th, 1888, on the working of the water gas plant, as 
follows : 

“The first gas was made on the 29th of March, 18858, so that the Water Gas 
Works have now been in operation eight months, and during that period we 
have had no accident, delay, or hitch of any sort, and we have produced 25,- 
575,000 cubic feet of water gas, on a consumption of 752 tons of coke, being 
equal to 34,000 cubic feet of water gas to the ton of fuel. The quality of the 
gas is fully equal to the analysis stated by Herr Blass, the consulting engineer 
to the European Water Gas Co., viz: 


Hydrogen “ee ne iasaniadwanaanes 50 to per cent 
Carbonic oxide sashsaususaeasbapanupanes 44 to 45 per cent. 
seing equal to SIE ES RES . 95 per cent Combustible. 


“The cost of the gas, including fuel, labor, steam and water, interest and 


depreciation at 15 percent., and allowing for the value of the producer gas 
made in blowing the generators hot, is 33, d. per 1,000 cubic feet at the burners. 
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Since applying the gas to the various operations in which it is employed, the 

following economies have resulted: 

1. A greatly increased speed of production, equal to over 100 perc nt. more work ina given 
time, coupled with superior workmanship 

2. Areduction in the cost Of gas Of,...........cccccecceccsoees 


Re OF vse ccgscvscunsipenssiisen ovceeses 
4. : oi vs gas and wages c:mbined of. 





“Water gas has been connected with the offices and yard, which are now 
lighted by it alone; the gas stoves are run by it with much increased efficiency 
over coal gas, the cooking stoves and laundry are fed with the same gas with 
perfect satisfaction, and in the chemical laboratory water gas is much appreci- 
ated by the analysts on account of the superior quality of the flame, the 
intensity of heat attainable in the muffles, and the freedom from smell in its 
combustion, which, in coal gas in Bunsen burners, was a source of great 
unpleasantness. The absence of all black deposit on the breakers and dishes 
is a source of congratulation to the chemists. The plant will produce 48,c00 
cubic feet of water gas per hour, if required, or it may be worked for a few 
hours per day, or left for some days without any gas being made, and it is 
ready for producing at half-an-hour’s notice. Each generator requires two 
men to attend it. 

“The value of the producer gas made in blowing the generator hot—and 
which, on the score of expediency, we burn in our boiler furnaces—has proved 
to be very great, as, owing to its perfect combustion, and the easy regulation 
of the exact quantity of air necessary to consume it, the four furnaces to which 
it is applied are evaporating 50 per cent. more water than those fired with 
solid fuel, and the reduction in the quantity of coal for boiler firing amounts 
to 895 tons since the gas was applied; 70 per cent. only of the value of this 
amount of fuel is credited to the water gas producers. The experience thus 
gained impresses upon me the fact that further economies would result if all 
the boilers were supplied with gas, as they would require fewer stokers, the 
heat units in the fuel would be more efficiently employed, aud the amount of 
flue cleaning would be reduced. Itis needless to add that there would be no 
smoke issuing from the stack, the combustion of the gas being practically 
perfect.” 

Since this report of Mr. Wildy’s, the plant at Leeds has been workivg so 
satisfactorily, that its capacity is being doubled, so that a sufficient supply 
may be available for melting the steel made at the Leeds Forge Co.’s works. 

In a recent issue we published the names of some of the most prominent 
steel manufacturers of the North of England and Scotland, who witnessed a 
demonstration of what can be done in steel melting with water gas. The fol- 
lowing statement of the actual charge, time occupied in melting and reducing 
it, and analysis, will commend itself strongly to practical men. Steel melting 
by water gas in 10 ton Siemens’ ordinary open-hearth furnace, at Leeds Forge, 


on March 2ist, 1890: 
CHARGE 341. 
Compos tion of Charge. Tons Cwt. Ors 
Ger ARE “AA (se cecikpacsnna sactxoaasuaned sacesearsateneucsts std 4 o 
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PROUE GCE ED. oo cissascccscnscncccasscuscsccsscuccovese serersscosetes « 
ORIG 5c as pcckacansceraecissesibsacsod<slavviassabastamiaysney ) o 
BRUCE MOO Jc vaca sc uiier be cauuamancesnenabunasuaacialessackas' crue 1 14 ° 


TIME OCCUPIED IN MELTING AND REDUCING. 





Charge commenced .........:..005...... &¢ 1015 A. M, 
BOs “TEWRUB TRG access ccccacessantevcanes ‘11.05 ‘* and water gas turned on. 
Bath level ; 32.20 P.M. 
Bath Molten ....6..06s...cesse- ae 
Ha f water gas shut off... mut OD 
Total water gas cut off........... * 245 
Finished ready to tapand tapped “ 4.09 


Time cccupied........... 5 hours, 4 minutes. 


ANALYSES OF GASES. 


Producer Gas Mixed Gas. Water Cas. 
co 6 6.0 6.20 
© oO 0.0 oO 
co. 2 27.¢ 39 39 
H. > 50.53 
CNH:N 59 I 
NCH; 
by difference 
6.§7 30.91 2.97 
100. Ico ¢ 100.00 
Amount of water gas use}, 40.7 per cent. 
Amount of producer gas used, 59.3 per cent 
ANALYSIS OF SAMPLES TAKEN FROM FURNACE, 
Carbon 
No. | No. 2 No. 2. No. 4 No « No. ¢ 
1.35 P.M 2’.™M 2.30 . M. 3P.M 330 P.M 4P?.™M 
2 percent 1.°5 p-r cent 16 per cent 73 per cent. } per cent og Fer cent 
Silicon 
0, ft. No. 6. 
») per cent. I .0065 per cent 
2. trace 
ANALYSIS OF SAMPLE TAKEN FROM INGOTS, 
Carbon paabenhin Anda vabesnaveass “ere shasuns seseees coosenee 2125 POY cent. 


“ One ton of fuel used in the patent water gas generator gives 35,000 cul 
feet of water gas and 140,000 cubic feet of producer gas, 7. ¢, in the proportio: 
of one to four, and dividing the ton for the purpose of the following ca!cu 
tions into that proportion we have 448 lbs. to 1.792 Ibs. By measurements 
taken from the water gas holder, 82,000 cubic feet of water gas were used iu 
the time occupied in melting and reducing from 1105 4 M to 245 P.M; ard 
according to the above proportion the amount of fuel which was required 
only for the production of that quantity of water gas was 1,049 !bs.of fuel. As 
35,000 cubic feet : 448 :: 82,000 cubic feet to 1,049 Ihs. Now as we use 40.7 per 
cent. of water gas, and 59.3 per cent. of producer gas for 3 hours 4o minutes, 
there were used 119,500 cubic feet of producer gas, requiring for its production 
1,530 lbs. of fuel. As 140,000 cubic feet : 1,792 :: 119,500 cubic feet to 1,530 !!'s. 
Producer gas only was used for 2 hours 15 minutes (charging time one hour 
included), at the rate of 71,500 cubic feet per hour, or in all 160,875 cubic feet 








of producer gas, requiring in the proportion named above 2,059 Ibs. of fuel. 
| The above quantities of fuel, viz , 1,049, 1.530 and 2,059 lbs., amounting in all 
| to 4,638 Ihs., divided into nine tons of metal cast from the furnace gives a fuel 














consumption of 515 lls. which equals 4 cwt. 2 qrs. 11 lbs. per ton of ingot pro- 
duced.” 

The following are the particulars of the charge we saw melted last week, 
the times and other particulars were noted by ourselves and the representa- 
tives of several important works present. The work done in 4 hours and 49 
minutes, would have occupied 11 hours in ordinary practice without the aid of 
water gas. Steel melting by water gas in ten-ton Siemens’ ordinary open- 
hearth furnace at Leeds forge: 


CHARGE 407. 


Tons Cwts Qrs 

Big MNO RM cs dan visnevadvesses ttaspeusdewetovessteutetivenscauedt 5 8 ° 
BCE SD cccwnceveceesscccccvccscevssnsecencnceuvessvesesvcsovesensess 3 12 oO 
SREEIN Tran stuvesvevaesinsvesdusarasueesvescssaise ° ° 










13 o 
Charge commenced..... at 10.15 A. M. 
Do. _ finished............ * 3503. .** 
BRE PO vn dscevcseveesssi sense * 12:40 P.M 
ra: Sa iu Gauss CunkeckeselnonstotcuieBiaveadsedascresdsess opens * 2.40 . 
Finished ready to tap end tapped.................. oe, ee So 
AMO MICO OG iss cscrscessncssesesarssscivenstviie 4 hours, 49 minutes. 





Amount of water gas used 


5 per cent. 
Siemens’ gas 97.5 * a 
ions, Cwts. QOrs 
PUEL TOL WHET GAB icse5sis0505<05055 2 ( o coke 
18 o Dowlais dirt or coal. 


’ 4: : 
composition of mixed gas. 
) 


Total water gas used 87,244 cubic feet. 

The managers of several prominent iron manufacturing establishments 
were present at the demonstration last week, and we hear that, apart from a 
large number of inquiries, water gas plants for puddling as well as steel 
making have been ordered by some of the leading members of the trade. 

We recommend our readers, who are not properly posted in the latest 
developments of water gas for metallurgical operations, to communicate with 
the secretary of the British Water Gas Syndicate, Limited, Leeds, and obtain 
many important facts and figures bearing on this important economy in iron 
and steel manufacture. 





Pioneers in the Tin-Plate Industry. 

The only plant at which sheet tin is being manufactured in North or 
South America was put in operation this week at the United States Iron and 
Tin-Plate Works at Demmler station, Third ward, McKeesport. The fact that 
this company has for the last ten or twelve years been paying nearly $30,000,- 
ooo annually to foreign countries, and that not a sheet of tin was being made 
on this continent, urged the firm, particularly Mr. Cronemeyer, one of the 
members, to make strenuous efforts toward securing a protective tariff suffi- 
ciently high to enable them to compete with the cheap labor of foreign man- 
ufacturing cities; their labors have been crowned with partial success, as the 
clause in the McKinley bill protecting tin-plate has passed the House and bids 
fair to pass the Senate. If such action be taken, many mills for manufactur- 
ing the product will likely spring into existence. 

In anticipation of the measure becoming a law, the firm has placed the 
plant in operation, and it is understood that even if tin-plate is not protected, 
they will endeavor to continue the manufacture. They have put in a much 
improved process by Leyshon & Sons, of Tipton, England. The gentleman 
and one of his sons have been in McKeesport for the past couple of weeks, 
personally superintending the introduction of the plant, which has been 
placed in successful operation. The process heretofore used consisted of five 
operations, two dippings in grease and three in tin. By the new process the 
same results are obtained in one operation, by inserting a sheet in a solution 
of tin and palm oil. The cost of manufacture is wonder/ully cheapened, and 
the quality of the product is said to be excellent, either for sheet or turn work. 

The greater part of the tin imported to this country comes from South Wales, 
where the largest mills in the world are located. There are mills in France, 
Italy, Germany and Russia, but they make scarcely more than is used for 
home consumption. The import last year is estimated at 6,000,000 boxes, and 
it is worth about $5 a box. The United States works made tin when’'the tariff 
was on it, but was compelled to quit some twelve years ago, when it was 
removed.—[Pittsburgh Dispatch. 


New England Learning trom the Souh and West. 

Undignified as “ booming’’ may be, New England towns are being forced 
to borrow some methods from the South. It is interesting to note thata 
eading Boston journal, which not so long ago held the position that the 
Southern “boom” was only ephemeral, now devotes considerable space in 
every issue to reporting the efforts of Massachusetts towns, through their 
oards of trade, to retain the manufactories they now have, if not to secure 
new ones. Our contemporary has not conmented upon the fact, but the 
ueauing of the news of this kind which it prints is that New Kagland is put- 
ing itself upon guard to keep the South from stealing away more of her 
ictories. By the way, wherever the Southis mentioned in this article, the 
Vest may also be included.—[Hardware, New York. 

THE mammoth structure that will replace the whilom “ Madison Square 

arden’? in New York City will require 3,000,000 pounds of wrought and 

000 pounds of cast iron. That is equal to 1,750 net tons, which would 
mploy a blast furnace of 159 tons daily capacity, twelve days to produce. 

ike the thousands of buildings, small and great, into whose construction 


on enters, and some idea may be formed of the immense demand for iron 
r building. 


Reduced Rates to Pittsbu gh via the Pennsylvania Lines. 
Excursion tickets at one fare for round trip will be sold June 20th and 


good returning until June 28th inclusive, for the International Sunday- 
1001 Convention. 


Che International Sunday-school Convention will be held at Pittsburgh, 
he 23d to to 27th. One fare for the round trip via the Pennsylvania Lines. 





"THE IRON TRADE RtviIEw. 11 





INDUSTRIAL SUMMARY. 





‘New Enterprises :— 


It is probable that a stock company will be organized at Houston, Tex., to 
erect foundry and machine shops. 

The Llano Smelting & Refining Co., lately chartered, will soon com- 
mence the erection of a $100,000 plant at Llano, Tex. 

The Sullivan Iron Co., of Duluth, Minn., with capital stock of $50,000, has 
filed articles of incorporation with the Secretary of State. 

The Marion Iron & Wood-Working Co., with $20,000 capital stock, has been 
incorporated at Marion, S. C., by leading local capitalists. 

It is reported at Memphis, Tenn., that the W. M. Farrow Fire Arms Works, 
of Holyoke, Mass., are to be removed to the first named place. 

The Hardeman-Willbarger Bridge Co. has been incorporated to build a 
bridge across Ked river, at Austin, Tex. The capital stock is $50,000. 

The Cam-Lock Switch Manufacturing Co. is being organized to establish 
works in Fort Payne, Ala., for the manufacture of the cam-lock switch. 

Bessemer Cornice Works, with a capital stock of $5,000, have been organ- 
ized at Bessemer, Ala., by W. A. Long, T. J. Cornwall, H. S. Long and others. 

At New Birmingham, Tex., EF. S. Maunsell, A. Brittin and others have 
organized a company with $500,000 capital stock to build a 50-ton iron furnace. 

The Blacksburg Machine & Iron Works, with $12,000 capital stock, have 
been organized at Blacksburg, S. C., by J. F. Jones, J. J. Whisonant and others. 

The Rome Land Co., Rome, Ga.,, expect soon to erect an S8o-ton charcoal 
furnace, a coke furnace, car wheel works, car works, a wire mill and a fire-clay 
works. 

E. W. Cole, J. G. Houston, J. H. Eakan and others have incorporated the 
Napier Iron Co., at Henryville, Tenn., to manufacture iron, steel, charcoal and 
alcohol. 

Dr. W. A. Lash is interested in organizing an iron and steel works at Wal- 
nut Grove, N.C. This is an important step toward the development in a rich 
mineral region. 

W. H. Forbes, J. S. May, Pailip Eagelskirger and others, have incorporated 
the National Saw Co., at Newport, Ky., to manufacture saws. The capital 
stock is $3,000,000. 

The Pacific Iron Works Co. have filed articles of incorporation at San 
Francisco. The directors are Ira P. Rankin, Willis G. Dodd, John Taylor, John 
R. Cross and S. O. Putnam. 

H.S. Chamberlain, O. L. Hurlburt, T. H. R. MclIutyre and others have 
incorporated at Chattanooga, Tenn., the Chickamauga Iron Co., with the 
privilege of erecting and operating blast furnaces. 

The Gadsden Bar & Steel Mill Co., with a paid-up capital stock of $150,000, 
have been incorporated at Gadsden, Ala. Work on the new plant will begin 
at once, and 390 men will be employed when the plant is finished. 

A contract has been closed with the Railroad & I nprovement Co., of Flor- 
ence, Ala.,to locate a large foundry for the manufacture of stone fronts, archi- 
tectural iron castings, etc., at that place. The plant will cost $100,000. 

A corporation has been formed at Springfield, Mass., with a capital stock 
of $10,000, to manufacture the Bartlett automatic elevator gate. (Officers are: 
President, F. K Bartlett; Treasurer, W. F. Hurd; Directors, these officers 
with F. A. Bartlett. 

The Macon Stamped & Pieced Tinware Co have been incorporated at 
Macon, Ga., with a capital stock of $100,000, M. Nussbaum, R. H. Plant, L. E. 
Culver and others, are the incorporators. This company intended also to 
manufacture stoves. 

The Ball Turn Machine Co. is a new organ‘zation at Portland, Me, to 
develop machinery for the manufacture of boots and shoes, with a capital 
stock of $1,250,0co. Horace M. Oliver, of West Mectord, Mass., is president, 
and G. W. Day, of Haverhill, Mass , Treasurer. 

The Jones Special Machine Co. has been organ‘zed at Portland, Me., for 
the purpose of manufacturing sewing and embroidery machines. The corpo- 
ration has a capital stock of $100,000, and its officers are: President, J. Thomas 


Jones, of Utica, N. Y.; treasurer, Arthur G. Hosmer, of West Newton, Mass. 


The Cumberland Iron Co. has been incorporated at Nashville, Tenn, by 
M. T. Scott and IL. M. Graham, of Bloomington, Ill, and J. C. Steger, T. M. 
Stegerand J.C. Symmes. The old Cumberland Iron Works, one of the oldest 
iron plants in that region, and which has been idle of late, is to be again 
started up by this company. 

It is reported that tne Barrow Land Co, at Birrow on Potomac, Ky , con- 
trolling about 52,000 acres of iron ore aad timer land, and a capital stock of 
$5,000,000, has the location of the fullowing industries in contemplation : Two 
iron furnaces, basic steel plant and rolling mill, by the Barrow Steel Co.; 
chemical works, the Barrow & Charcoal Che nical Co., marine railway and 
docks, machine shops, etc., the Barrow Shipbuild ng Co.; tin plate mill, the 
Barrow Tin Plate Co. 

The following are among the recent IJlinois incorporations: Joseph 
Breitenmoser Milling & Bicycle Co, East S. Louis; to manufacture devices to 


improve bicycles and other machinery; capital, $3 350,000; incorporators, T. 
H. Miller, R. H. Miller and J W. Hertz.—Universal Brakebeam Co., Chicago ; 
to manufacture brakebeams for railroads; capital, $1,000,000; incorporators, 


D. P. Slattery, W. W. Johns and E. Glogan.—Columbia Sewing Machine 
Attachment Co., Chicago; to manufacture button-hole attachments; capital, 
$100,000; incorporators, J. W. Blodgett, John Van Omeran.—Springfield 
Boiler & Manufacturing Co., Springfield; to manufacture steam boilers; capi- 
tal, $18,000; incorporators, John McCreery, A. L. Ide, 8B. H. Ferguson and 
others 


Enlargements, Additions, Removals, Etc.: 
The Lane Manufacturing Co., Montpelier, Vt, manufacturers of wood- 
working machinery, are building a new pattern shop and foundry, and making 
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PREPARED 


Cheap and Durable. 





Building and Sheathing 
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ROOFING 


Water and Fire Proof. 





Papers, Deadening Felts 


CORRESPONDENCE SOLICITED. “@3& 


S. E. BARRETT MFG. CO., 70 La Salle St., Chicago, Il. 


extensive additions to their machine shop, which, when completed, will give 
them greatly increased facilities. 

The Shiffler Bridge Co., Pittsburgh, Pa., will build a blacksmith and forge 
shop and make other improvements. 

The Shenandoah Furnace Co, Shenandoah, Va., will erect a rolling mill 
having a monthly capacity of 600 tons of finished iron. 

The Golden Foundry & Machine Co., at Columbus, Ga., will build a 
machine shop, 40’x200’ ; foundry, 80’x150’, and storeroom 60’x100’. 

Andrews Bros. & Co., proprietors of Hazelton Iron Works and Hazelton 
l'urnace, of Hazelton, O., are erecting a new foundry, besides making other 
extensive repairs. 

The Covington Improvement Co., Covington, Ky., are preparing plans for 
a new iron furnace which will be 14x70 feet, and have a capacity of 75 tons per 
day ; also for a rolling mill with a capacity of 50 tons per day. 

J. H. Gill, of Raleigh, N. C., is arranging for the removal of his foundry and 
machine shop to Anniston, Ala. The new buildings are in course of erection, 
and the capacity of the new plant is to be considerably greater than the old 
one. The works will be in operation by August. 

The Americus Manufacturing & Improvement Co. will, it is claimed, 
increase its capital stock to $1,000,000 if it secures control of all the improved 
real estate in and about Americus, Ga. The purpose of the increase is to 
secure the establishment of new industries, including $250,000 car works and 
other enterprises. 


Furnaces and Works Starting Up :— 

McCoy & Linn’s Hecla furnace, at Milesburg, Pa., which went out of blast 
in March, is again in operation. 

Furnace C. of Carnegie Bros. & Co., Limited, at Braddock, Pa., which has 
been undergoing repairs, was blown in again last week. 

The Claire Furnace Co.’s furnace, at Sharpsville, Pa., which was blown out 
April 3d for repairs, has been relined and put in best condition. This furnace 
was successfully blown in June 2d, and is running satisfactorily. 

This week the only plant in America at which tin-plate is manufactured, 
was put in operation by the United States Iron & Tin-Plate Works, at Demm- 
ler, Pa. The prospects of passing the McKinley bill protecting tin-plate has 
encouraged the firm to put the plant in operation. The process employed is 
that of Leyshon & Sons, of Tipton, Eng.—[American Manufacturer. 





Fires and Accidents :— 

I. A. Finch & Co.’s machine shop, at Scranton, Pa., was damaged $20,000, 
by fire. 

The hammer shops at Pullman, IIl., were recently damaged to the amount 
of $1,500, by fire. 

A fire destroyed the Iowa City Foundry, Iowa City, Ia., causing a loss of 
$3,000 above insurance. 

Wales & Eccleston’s foundry, at Nebraska City, Neb., was damaged $2,000, 
by fire, partly insured. 

A mysterious fire destroyed the Gainesville (Fla.) Foundry & Machine 
Shop ; loss, $4,000; no insurance. 

The foundry and machine shop, of Christian & Croot, Iowa Falls, Ia., was 
burned ; loss $6,c00; insurance $1,200. 

The foundry of the Whittier Machine Co., of South Boston, Mass., was 
destroyed by fire on the Sth inst. The loss will probably reach $40,000; 
insurance, $26,000. 


Genera! Industrial Notes:— 

The Fulton Iron Works, of St. Louis, Mo., are about to make four fly- 
wheels, 24 feet in diameter, for the Broadway cable road which will weigh, 
when completed, sixty tons each. Each wheel will be made in ten sections. 

The Skinner Chuck Co., New Britain, Conn., manufacturers of Skinner’s 
lathe and drill chuck, report that their business is very good at present, and 
that they are building a new three-story brick factory, 40x80 feet, to accom- 
modate their rapidly increasing trade. 

The Overman Carriage Co., Cincinnati, O., write us that their trade this 
season has been double that of any previous year. They find their factory 
too small to accommodate them, and on the ist of September they will add 
another story and other outside additions. ‘heir export trade this season has 





been treble that of any previous year, and is continuing to increase in the 
same ratio. 

W. H. Bowe & Co., wholesale carriage manufacturers, Cincinnati, O., are 
looking for new quarters in which they can double their capacity. They say 
that their trade on surries and phaetons has increased to such an extent that 
they have been compelled to secure additional room outside of their factory in 
which to run extra forges for ironing them. The sale of their light, one-horse 
cut-under surries has exceeded their most sanguine expectations. 

The Jeffrey Manufacturing Co., of Columbus, O., inform us that they are 
very busy in all departments, especially so in their chain elevating and con- 
veying machinery line. Their order books are fullof orders, and the demand 
is constantly on the increase. They have recently made a large number of 
new chain link patterns, which are shown in their new catalogue, and those 
who use chain belting will find it to their interest to send for a copy. 

Sealed proposals will be received at the office of the Supervising Archi- 
tect, Treasury Department, Washington, D. C., until 2 o’clock Pp. M., on the 
21st day of June, 1890, for furnishing and delivering at freight depot in city 
where required, fire-proof safes etc., required for the United States Govern- 
ment buildings at the following cities: Atlanta, Ga., Augusta, Me., Cleveland, 
O., Columbus, O , Concord, N. H, Des Moines, Ia, Jackson, Tenn., Knoxville, 
Tenn., Kansas City, Mo., Lincoln, Neb., Lexington, Ky., Minneapolis, Minn., 
Newark, N. J., New Haven, Conn., Oshkosh, Wis., Omaha, Neb., Reading, Pa., 
St. Paul, Minn., Shreveport, Ia, Toledo, O. and Utica, N. Y. 

W. J. Burton & Co., Detroit, Mich., manufacturers of the “ Eastlake” metal 
shingle, inform us that they have just received contract for roofing the Holmes 
barn near Detroit (with the “ Eastlake” metal shingles), which will be one of 
the largest and finest barn buildings in the southern part of Michigan. Mr. 
Holmes informs them that after receiving samples of various other roofing 
materials and witha fair comparison, he decided that the “ Eastlake” metal 
shingles, manufactured by them, excelled them all asa roofing material, and 
awarded them the contract for the roof without any solicitation on their part 
further than a circular with quotations and a sample of their goods. The 
manufacturers also say that the demand for them is rapidly increasing, and 
they expect to more than treble the output of last season. 

The Bradford Mill Co., Cincinnati, O., manufacturers of all kinds of flour 
mill machjnery, are making a specialty of anew reel for bolting purposes, 
which is meeting with much favor from the trade generally. The following 
letter from Mr. W. F. Putnam, the head miller of the Cleveland (O.) Milling 
Co., to the makers, speaks for itself, and is as follows: “I have finished my 
investigation of reels and have concluded the test of the different machines 
that I had in mind as suitable for a complete bolting system. The Dunlap 
bolt is the one I have selected to take the place of the present reels; you can 
ship to the Cleveland Milling Co. fifty-three (53) Dunlap bolts, to be equal in 
construction and finish to the one you furnished me to be used in a competi- 
tive trial; and on the terms indicated, in our bid for the work.” 

The Garry Iron & Steel Roofing Co., Cleveland, O , announce a new depart- 
ure in the application of roofing felt, which they are now introducing into the 
market, and which is claimed to be a great improvement over the old- 
fashioned methods of lining roofs. They have a process by which felting can 
be fastened securely and permanently to the iron, thus enabling felt to be 
used under iron laid on buildings without sheathing boards. The felting thus 
applied will prevent the accumulation of frost and moisture on the under side, 
thus doing away with all dripping, which is very objectionable. For this 
reason it is desirable for buildings exposed to gases, acids and steam, such as 
rolling mills, blast furnaces, glass manufactories, boiler houses, etc. It can 
also be applied to corrugated iron and various other kinds of roofing. 

James O'Connor, No. 141 West 5th street, Cincinnati, O., die sinker, gen- 
eral engineer and stamp cutter, and maker of steel stamps, dies, alphabets, 
figures, badges, etc., is doing a large and increasing business, and feels that 
it may be necessary for him to find more room and increase his facilities for 
carrying on his business. He has had and continues to receive many orders 
from the Western section of our country, extending to and including Cali- 
fornia, as well as from the South, including New Orleans and Florida. He 
has had large orders from Nova Scotia and Upper and Lower Canada, and also 
within a few days from Havana, Cuba. Mr. O’Connor is a man full of energy 
and gives close attention to his business to see that all articles going from 
his establishment areof the best material and the work well done in every 
particular. All inquiries and orders sent will receive prompt attention. 
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Best for Warming Dwellings, Greenhouses, Schools, &c. 
Most Economical, Durable and Easily Managed. 


HOT-WATER “:..=. 
wo me sua ome, HEATER 
And Radiators. 


Its Vertical Circulation renders its action Prompt and Rapid. 
Its Fire Surface is the largest in proportion to Grate Surface. 
No Bolted, Flanged or Packed Joints; therefore cannot Leak. 


Its Brick Casing entirely prevents loss of Heat in Cellar. COMBI NATION 
Wrought Iron; therefore cannot Crack. 


WEBER STRAIGHTENING VALVES. Gas Machine 


Send for Circulars. Best Independent Gas Apparatus 


S 8 4 s For Country and Suburban Residences, Churches, 
e iol pa ii | i] 0 Schools, Stores, Hotels, Etc. 
ty 


Over 20 Years in use, with never an Accident. 
88 Lake ot, Chicago, Ills. 396 Wight ss Detroit, Mich. Average cost of gas, % cent per hour per burner. 
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THE CHEAPEST CEILING 


_ ALUMINUM, 


' AS WELL AS THE BEST, 


Is offered to the Trade by the 


Cowles Electric Smelting & Aluminum Co., 
CLEVELAND, O. 


i Price, $2 per pound for Aluminum contained 
q in an alloy with copper, and $1.60 per pound 
when alloyed with iron, the same being sub- 

ject to analysis. 


USE THE 


CENTER * 
PIECES, STAR VENTILATOR 


FOR THE 
saamenrs, | VENTILATION 
ORNAMENTS, , 
CORNICES., Churches, Public Buildings, School- 
FINIALS, |B cotton, woolen and Carpet Mil 
me 2 


FRONTS, are 


Upon application we will fur- 
WINDOW nish a Blue-Print sketch showing 





——MANUFACTURERS OF—— 


Manganese Bronze, Aluminum and White Silver 
3 Bronze. Heavy Castings a Specialty. 


_ Standard Fibre-Ware. 


Water, Dairy, Fire and 
Chamber Pails, Wash- 
Basins, Spittoons, Slop 
Jars, Mats, Etc., are 
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284 Pearl St., cor. Beekman, NEW YORK. 


Centrifugal, Rotary and Piston Power Pumps, and 
Pp | sj DS House Pumps. 


OVER 800 VARIETIES OF BRASS AND IRON LIFT AND FORCE PUMPS. 


RUMSEY & COMPANY, cimtep.) 


New York City Office: i6 Dey Street. Factories: Seneca Falls, N, Y. 








®® Send for Illustrated Catalogue. 
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Nos. 1 & 2 Planer and Smoothers. Variety Saw. improved Saw Bench—Six Sizes. Manufactu re. 
18 and 24 inches wide. 


THE BHBGCAN COM’ yY, 


NOS. 251 TO 271 WEST FRONT ST., CINCINNATI, OHIO, U. S. A. 


Builders of the Largest - 
Line of Late Improved a 
Double “nd Wood Lathe. 


6. 8 ae and 24-inch ~ wing, with floor stand. Send for Catalogue and Prices. All Machines Tested and Tried before Shipping. 


ocean ieee AD Honest is the Best Polic 
WATER HEATING CO., (HMMM os evenstsre ens 


It is by Silowing these rules that we hi ave Duilt up the best business 
but tecks, ‘and in this we cover the entire field. When you buy of us, 
— if it it don’t suit. we not only take back the goods, but refund freight, 
210 [Illinois St., CHICAGO, iL... NU B | AN certage, etc. If there is anything more we can do to satisfy you that we 


believe all we claim, we will doit. Bonnell’s Nubian Irou K.amels are 
THE STANDARD. 


The Nubian Iron Enamel Co., 


DOUGLAS & ACME | 
Tactant Water Heaters 254 W. Jackson St., CHICAGO, ILL. 
Ie aOlaneolls ; FREIGHT AND PASSENCER 


| 
: For Baths and Domestic purposes. 
Used with Gas and Gasoline. | E : EV AT O RS. 
4 Ms 
ose 





| 
Manufacturers of the | ie) n ain 


m Fn, 








L S. GRAVES & SON, 
Main Office and Works, ROCHESTER, N. Y. 


BRANCH OFFICES: 


| NEW YORK, 92 and 94 Liberty St.; BOSTON, 113 Devonshire St.; St. LOUIS, 301 Roe Building; 
} DETR°IT, Hodges Building. 


SEND FOR CATALOGUE. 
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pitas Catalogue 


TELEPHONE 212 


© CHERIFF ST. °LEVELAND,¢ | NOW READY. 
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Per Year, 
Scribner’s, Monthly, with cea Tae aay ae $4.50 E H J Oo ty ES & co Contains a great variety of new machines, and 
Century, 5:50 . . "9 all the latest Improvements on our 
Cosmopolitan, “ as a6 $s “ 3.50 223 and 226 River St., CLEVELAND, 0. eae 

gular manufactures. 

s Nichol "ss ss 45 ENGINEERS »© CONTRACTORS, | 
Frank Leslie’s Popular, a" . = ” 4.50 | MILLING MACHINES, 
Frank Leslie’s Budget of Wit, a “ " os “ 4.00 ts complete, includin 
Frank Leslie’s Pleasant Hours, a a a“ ss 3.50 ole seen Busines, Boilers, =e 4 SCREW MACHINES, Etc. 
Outing, a“ a“ “ “ “ 4.25 | | 
Life, Weekly, “ “ " . 5-75 ——THE—— 
Texas Siftings, “ 


(. * +) pT ®{[)'BoRE | 


Send your subscriptions to the UR NTIN G i KS. ° 


* C/N C/NNAT/. Laight & Canal Sts., 
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NORTHERN MEN 


WHO HAVE OBSERVED CAREFULLY THE DRIFT OF IRON INDUSTRIES, AND WHO CONTEMPLATE 


Southern Manufacture. 








Believing that where the raw material can be produced cheapest, there its varied products may be most profitably put forth, 


are invited to locate 


AT HARRIMAN, TENN. 


THE NEWEST CITY OF THE NEW SOUTH. 


Says Dr. Koenig, Professor of Metallurgy and Mining in the University of Pennsylvania: “In connection with the close proximity 


of the coal in Walden’s Ridge, I do not hesitate to make the assertion that iron can be made here at a greater profit than in Birming- 


ham.” 


Harriman already has Two Railroads—the Cincinnati Southern and the East Tennessee, Virginia & Georgia—which form a junction 
there; and more are coming. It has a fine river, the Emory, navigable for freighting the year round; the best drainage and splendid water 


supply. It is nearly 1,000 ft. above sea-level; its climate is charming; and Coal and Iron Ore fairly touch each other at the City’s doors. It is 


INCOMPARABLY THE BEST LOCATION 


; For Rolling Mills, for Car Wheel Works, for Machine Shops, for Factories of all kinds, yet secured by Northern Capital in the Southern States. 


The most desirable inducements for such to locate there, are offered by 


' | THE EAST TENNESSEE LAND COMPANY. 


* 
A $250,000 Furnace, and a Magnificent Hotel, are to be erected at once by the Company; 200 buildings are under contract for 
= immediate erection; private enterprise is investing large amounts in various minor industries; and large portions of the admirable city site 


ire reserved for CHEAP HOMES FOR WORKINGMEN. 
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OFFICERS AND DIRECTORS: 
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Hartman’s Patent Inside Sliding Window Blind 


ag is the most 
> ee pular Blind 
: in America. 
Architects & 
builders pre- 
fer it to any 
other, for mer- 
It, style, con- 
venience and 
economy. 
Not Complicated. 
The Only 
Blind that is 
furnis’d with 
an automatic 
Burglar - Proof 
Lock, free of 
charge. This 
is an item of 
immense mag- 
nitude, and 
may save you 
many times 
the cost of 


‘<i CK 













blinds & per- 
- gives entire 

a: are in.use. 
YARTMAN & DURSTINE, *sy2 2st" 


haps Ife also, 
O000T000 (— and the only 
mee =€6cblind that 
Sears tens ae 
vA satisfaction. 
Thousands 
Agents wanted everywhere. Send for illus- 
trated catalogue and prices. Manufactured by 
VICTOR COLLIAU, 
Sole Manufacturer 





OF THE 


Improved Patent 
HOT BLAST 


Colliau Cupola 


ADDRESS : 


287 Jefferson Ave. 
DETROIT, MICH, 


JOHN ADT & SON, 


New Haven, Conn., 





Builders of Machinery for 
Hardware Manufacture, 


Wire Straightening and 
Cutting Machines, 


Butt Milling Machinery, 
: ; Butt Drilling Machinery 
pr 53 Riveting Machines, Drill 
T ing and Countersinking 
hem Machines, Foot Presses, 
——— Sprue Cutters, Etc. 


: Elastic Rotarv-Blow Riveting Machine. 





INDUSTRY FILE WORKS, } 
A. & H. Gough, Props., 


Manufacturers of 


Files 2 Rasps, 
Equal to Che Bont English 


OLD FILES RE-CUT. 


All Kinds of Job Grinding. 


OFFICE & WORKS, 


48 COLUMBUS ST,, 


CLEVELAND, O. 
C.GOUGH Manager. 
Mention this paper 


SHEPARD’S NEW $60 


SCREW CUTTING 


Foot Lathe 


Foot & Power Lathes, 
Drill Presses, Scroll- 
Saw Attachm’ts, Man- 
drels, Chucks, Twist 
Drills, Dogs, Calipers 
etc Lathes on trial 

~ Lathes on payment 
Send for catalogue of Outfits for Amateurs or 
Artisans. Address H. L SHEPARD, Agt., 

124 East Second St., Cincinnati, O. 











Cap Lathe, $1.25 





S. T. W. Ejector. 


For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 


The cheapest made. Send for 
prices. 


JAMES JENKS, 


Detroit, Mich. 








Palmer’s Gear Cutting Attachment 
CAN BE USED ON ANY SCREW-CUTTING 
LATHE FOR 


Amateurs, Clock Makers, Model Makers, 
Knitting Machine Makers, Tool Makers, 


Or any one having use for SMALL GEARING. 
For particulars, address 


PALMER, CUNNINGHAM & CO., L’t’d, 


607 Market St.. PHILADELPHIA, PA. 


THE MEYER’S ORIGINAL 


Live Steam Feed Water Heater, 


LIME EXTRACTER AND PURIFIER. 


Does away with boiler repairs. Keeps boilers free 
from scale. All steam users need them. 


_.COX & MORRISON, 


Wheeling Boiler Works, 
Wheeling. W. Va. 








SUPPLY From 
Pump 








G. W. STOCKLY, President. iJ; TRACY, Vice-President. W. F. SWIFT, yoy 4 
J]. POTTER, Treasurer. . 8. POSSONS, Supt. W. J. POSSONS, Asst. Supt. 
Ss. M. HAMILL, Jr., Assistant Secretary. 


THE BRUSH ELECTRIC 60, 


Sole Manufacturers under all the 


PATENTS OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, 
CARBONS, ELECTRO-PLATING MACHINES, ELECTRO Morors, Evc. 


The Brush Light Still Leads the Field. 


No other System in the World equals ours in Simplicity, Durability, Earn- 
ing Capacity, Reliability. The Best is always the Cheapest. 
5,000 Brush Arc Lamps now in use. Self- 
Regulating Incandescent Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC CoO., 


CLEVELAND, OHIO, U. S&S. A. 





ea Agencies Everywhere. 





IRON CLAD PAINT CO. tron ciaaPaintco. 


Factory, 76477 Central Way. Sec. & Treas., No.3 Case Bulld’g, 
CLEVELAND, OHIO. 


And get the genuine article, 
and save liability of suit for 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 

IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 

= est Paint made. 

“e—~ FURNISHED both Dry and 

wS° Ground in Oil. 


USED BY NEARLY ALL 
THE RAILROADS 


CLEVELAND FOUNDRY. 
HEAVY CASTINGS. 


ARCHITECTURAL WORK in all its branches. 
Car Wheels 


With or without axles, Street Railroad 
Woeels and Track Supplies. 






rads Mork Patents 





Office 14 Winter St. 


aS CLEVELAND. o.} BOWLER & CO. 












~ INTRICATE 
Ee WORK 
A SPECIALTY 


RING PLATE 






PE HOOK 


eee tose 


STEEL CATTLE TROUGH. 


STtAMLE CE 









DAY'S 
Instantaneous Heater 


—AND— 


BATH TUB COMBINED. 


The only Portable Folding 
Bath Tub made. Can be stored 
in space 24x2%x6 feet. 

Can be moved from bath 
room to sick-room. 

Write for catalogue and 
discounts. 


Made by The DAY MFG. CO., Detroit, Mich. 





HEADQUARTERS FOR 
ANIMAL POKES 


They prevent animals from 
breach ng or being injured 
by bar wire. Best in the 
market. Recent valuable 
improvements. Prices low. 
Factory extensive and relia- 
ble. Send for catalogue and 

rice list. 

. W. BISHOP, Berea, O. 





The Goodrich Folding Bath Tub. 


Greatest Invention of the Age 


Complete in all requirements, {s 
Self-Heating and Folding. 
When not in use occupies 
space on floor less than two 
feet square. Can be used 
in any ordinary bed-room. 
For full descriptive cuculars 
and prices address 

Mich. Bath Tub Co., 
Homer, Mich. 
















A section of our new Steam Pipe Casing complete. 


A. WYCKOFF & SON, 
Himira, N. Y. 
Patent Steam Pipe Casing 
For Underground Steam Pipes. 


Send for Circular and Prices. 


Two staves removed to show the lining between 
the inside and outside staves. 





UNIVERSAL RADIAL% 


RADIAL DRILLING MACHINES 


i = = THREE DESIGNS. SIX SIZES 


EMBODY ALL DESIRABLE FEATURES 


- = PRICES$450.°8& UPWARD 
~~ UNIVERSAL RADIAL ORL 








Steam Jet Pumps, - From $4.00 up. 
Automatic Injectors, - “ $5.00 up. 
High Lifting Injectors, © $6.00 up. 
Shafting, Hangers,- - “ $1.00 oF 


COUPLINGS, BOXES, COLLARS, ETC, 
Write for Circulars, Etc. 


COLUMBIA TWECTOR CO, CLEVELIM: * 













om | 


Bk 
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rae SwaEET KX CLARE CO... 






MEarion. Ind. 


Manufacturers of REFINED AIR FURNACE MALLEABLE IRON. 


Superior advantages on account of Natural Gas Fuel. 


- 


Hardware Specialties. s@PWrite for Price List and Catalogue. 


Also manufacturers of Curry-Combs, Hardware and Saddlery 





CLEVELAND ROLLING 


MILL CO., 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, Steel. Cil 
Barrel Hoops, Wire of all Kinds, Iron and Steel Boiler Plates, Galvanized and Black 
Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 









—<wW 


STEEL 


WHEELBARROWS 


AKRON, O. 


Send for barrow circular. 





IRON AND STEEL MARKETS. 
PIC IRON. 


CLEVELAND (f. o. b. cars, net cash): 
Bessemer, $19 20; No. 1 Foundry, $17 80; No. 2 
Foundry, $16 80; No. 1 Gray Forge, red short, 
$15 80; No. 2Gray Forge, neutral, $15 30; No. 
1 American Scotch, $1780; No. 2 American 
Scotch, $16 80. 


@15 50; Oftio Silveries No. 1, $18 25@18 75 5 
Ohio Silveries No. 2, $1725@ 1775; Ohio 


Tennessee Charcoal No. 1, 
Tennessee Charcoal No. 2, $19 00@19 50; 
Southern Standard Car Wheel, $24 00@25 00; 
Tennessee Standard Car Wheel, $20 00@20 50 ; 


Wheels, $00 oo@oo oo. 


LOUISVILLE (reported by Geo. H. Hull & 
Co.): Southern Coke No. 1 Foundry (new 
classification), $14 75@15 25; Southern Coke 
No. 2 Foundry (new classification), $14 25@ 
1475; Southern Coke No. 3 Foundry (new 
classification), $13 75@14 25; Grey Forge, 
$13 25@13 75; White and Mottled, different 
grades, $12 25@1250; Silver Grey, different 
grades, $14 00@13 00 ; Southern Charcoal No.1 
Foundry, $17 50@18 50; Southern Charcoal No. 
1 Mill, $15 75@16 75; Southern Car Wheel, 
Standard brands, $22 50@2350; Southern Car 
Wheel, other brands, $18 50@21 00; Hanging 
Rock Coke No. 1 Foundry, $00 oo@oo 00 ; Hang- 
ing Rock Charcoal No. 1 Foundry, $00 0@ 
oo 00; Hanging Rock Cold Blast, $00 00@o0 00 ; 
Hanging Rock Warm Blast, $oo co@o0 oo. 


LOUISVILLE (reported by Hall Bros. & Co.): 
Hot BLast FounDRY—Southern coke No. 1, 
$15 25@15 50; Southern coke No. 2, $14 50@15 00; 
Southern coke No. 3, $14 00@14 25 ; Mahoning 
Valley (Lake ore mixtures), $17 75@1875; 
Southern charcoal, No. 1, $17 00@17 50; South- 
ern charcoal, No. 2, $1650@1700; Missouri 
charcoal, No. 1, $18 00@18 50; Missouri char- 
coal,No. 2, $17 00@17 50. FoRGE—Neutral coke, 
$13 50@14 00; Cold short, $13 50@13 75; Mot- 
tled, $12 50@13 00. CAR WHEEL AND MALLE- 
ABLE—Southern (standard brands), $2200@ 
2300; Southern (other brands), $18 00@19 00; 
Lake Superior, $22 50@23 oo. 


Sr. Louis (reported by Rogers, Meacham & 
Shields): Hot BLast COKE AND CHARCOAL— 
Southern Coke No. 1, $16 25@1650; Southern 
Coke No. 2, $15 25@15 :0; Southern Coke No. 3, 
$14 75@1500; Southern Grey Forge, $14 25@ 

450; Southern Charcoal No.1, $18 00@18 50; 
Southern Charcoal No. 2, $17 50@I18 00 ; Missour 
Charcoal No. 1, $18 00@18 50 ; Missouri Charcoal 
No. 2, $17 50@1800; Ohio Softeners, $18 00@ 

»50. CAR WHEEL AND MALLEABLE IRONS— 
Lake Superior, $22 00@23 00; Southern, $19 00@ 

,00, CONNELLSVILLE COKE—Kast St. Louis, 
$5 65; St. Louis, $5 80. 

BUFFALO (reported by Rogers, Brown & 
Co,): Mahoning and Shenango Valley strong 
No.1 Foundry, $18 25@0000; Mahoning and 
Shenango Valley strong, No. 2 Foundry, $17 25 
@o200; Niagara No. 1, $19 25@00 00; Niagara 
No. 2, $18 25@00 00; Niagara No. 3, $17 25@00 00; 
Ohio Softener No.1, $18 50@o0 00; Ohio Softener 
). 2, $17 50@o0 00; Lake Superior Charcoal, 

»@oo oo ; Tennessee Charcoal, $20 00@oo 00; 
ithern Softener No. 1, $16 50@00 00; South- 
1 Softener No. 2, $15 50@0000; Southern 

ng No. 1 Foundry, $17 75@00 00; Southern 

yng No. 2 Foundry, $16 50@00 00; Alabama 
Car Wheel, $25 oo@oo oo; Hanging Rock Char- 
A 00, 


_ 
$2 
Sc 
er 
St 


coal, $24 co@oo 
_ DETROIT (reported by William F. Jarvis & 
Ce Lake Superior Charcoal, all Numbers, 


$20 50@21 00; Lake Superior (coke) Bessemer, 
$20 00@21 oo ; Katahdin (Maine charcoal), $24 co 
@2s00; Lake Superior Coke, Foundry, all 
ore, $19 25@r9 75; Lake Superior Coke, Found- 
ry Cinder Mixed, $18 oo@19 00; Standard Ohio 
Black Band, $18 75@19 25; Southern No. 1, 
I 


$ (@1750; Southern Gray Forge, $15 25@ 
Jackson County (Ohio) Silvery, $18 50@ 

; Old Car Wheel, $20 00@o0 oo. 
x. TTSBURGH (reported by A. H. Childs): 


1 Foundry, $17 00@17 50; No. 2 Foundry, 
#16 00O@I6 50; Grey Forge, $15 00@1 50; White 
and Mottled, $14 25014 50; Warm Blast Char- 
£8), $19 00@22 00; Cold Biast Charcoal $23 00 
00; Bessemer, $18 50@19 00. 








CINCINNATI ( rted by Rogers, Brown & 
Co.): Founpry Irons—Southern Coke, No.1 
foundry, $15 50@1600; Hanging Rock Coke, 
No. 1 foundry, $17 1850; Jackson Co. 
Stone Coal, No.1 foundry, $17 1750; Ten- 
nessee Charcoal, No.1 foundry 7 50@18 50; 
Hanging Rock Charcoal, No. 1 foundry, $21 00 
@22 00. MILL IRoNs—Standard Southern Coke, 
grey forge, $13 50@1400; Standard Southern 
Coke, mottled, $13 00@13 50; Cold Short South- 
ern Coke, grey forge, $1300@1350; Strong 
Ohio Neutral Coke, grey forge, fie 16 50. 
CaR WHEEL AND MALLEABLE—Standard Ala- 
bama Car Wheel, $22 50@23 00; Tennessee Car 
Wheel, $20 50@21 50; Lake Superior Car Wheel, 
$22 00@23 00. 





MERCHANT IRON AND STEEL. 








Flat Bar. 
Se re 0 FPO von csiccsicccaccaceecavavcasceesec 
OE ee: 
1% ppl iy See ‘ 
1% & 1% by % to % inch 
1 &1% by % to X% inch 
%, Mand K by H to H inch Sapeakiatindsoacananncotel 


Round and Square, 
1 to 1% inch 


























18 
2 to 2% inch % 2 a 
A INI ss cacesnccsaceasepeicosenscscnscsiensonisese 2 35 
3% to 4inch...... 2 85 
4% to 4% inch....... 3 35 
4% tos RTE ee ey 355 
Oval. 

RIN III <5 c.cis cctcunccnghnicwanace sannebeaeaeiens 2 25 
4) NE NI so osn< cdscetaxessessacunnenantevecasse perkecssess 2 45 

svecceee weecceerecccccooccccce cs 2 65 
Hh... 3 95 





Half Oval and Half Round. 


1% to 3 1nch.... 
%torw inch...... 
to % inch.. 











Heavy Band. 








1% to 6 oy % pad av SOREN cs seccenasncasinsaceiaaandd 

1 to1% by M and 5-16 inch............ eee 

¥% to % by & and 5-16 inch.... 

% to % by % and 5-16 inch... 

Hoops. 

Ul RA NOR SO 0 Fe cnnnssasesnsisacansensannas 2 65 

1% to 2, Nos. 18 NaN <snansdahveusansnannuacuceeneanace 275 

URE EN cians cv ene spinancanacescnengcganascal 2 85 

RUNNER. UNE «oc casennapaapnatstanasghacobanidacersc: 295 

CNS EE SRS. 3 05 

UN SS ees rier. 3.15 

15-16, 1 and 134, NOS. 13 tO 15....ccccccecccssseseeeee 2 85 

15-16, r and 1%, NOS. 16 tO 18......cccccccccseseeecee 2 95 

15-16, t and 1%, NOS. 19 and 20........cccccccceeeee 3 05 

Biietih, SOME TUE. EO, | Bk cscccasscsnconssanasensccavscennd 315 

Resets 5 MN I BNO, BB sc scscctisscecsscosncncesseccons 3 25 
SNE TERT INNUEN svc ccaccaess ‘agngntanssapeacensnsensvaseod 3 05 

%, Nos. 16 to 1 


%, Nos. 19 and 20 
%, No. 21 










AOeR ee eee ee eneeeneeeeeneeeeeeeneseseseseeee 


ee I BO Oe es on. ssconcesansenssase 
BER, MAG MO BEY ERs sccsctnacasconsoncenssosconsce 
13-16, Nos. 19 and 20. 
13-16, No. 


ig 
4%. Nos. 


4, Nos. 
%, Nos. 
%, No. 21 


a 
EE2G, DIOR. TB 10 TS scsccccsocecnsnes 
TS) Se Oy 
11-16, Nos. 19 and 20 
Te RE Re ae 
a cae aaa ele 
CN EIN NE sk ccadsnancadsne apbobadanadaansaatania 
eG NN ons ks cceacanconinnan 

%, Nos. 19 and 20....... 





ceevececooes 415 

EE Se ESR EES SETAE 425 

iy MER. Sl sa nacansnnsapaasnsnaninnhddinnannnndadéseimabendeiiel 4 35 
i WM Mh onoronsnccnecsenenceecenasbannasiacosce sesncpsoonssoas 455 

Light Band. 

134 to 6 Dy % tO 3-16 Im.......ccecereeeccereeeeeeeeeeeees 2 25 

1% to 6 by 

1 to 1% by 

1 to 1% by 55 

H and 13-16 Dy VY tO 3-16 iM... .ceceseceeeeeeeeeeeeeees 275 

% and: 3-16 by NOS. 11 ANA 12.....ssceeeceeeeeeeeees 2 85 

¥% and 11-16 by % to 3-16 im.........csceeeeeeeeeenenes 3 05 

\% and 11-16 by NOS. 11 AN 12........cceereeeeeeers 3 15 

He and 9-16 by % tO B-16 AM, ...eerecseceeeeeeeeeeeenes 3 35 
and 9-16 by NOS. 11 AN 12.......ccccerereeeee oh 48 
Dy 36 tO 3°16 Anr......cccccrccccsccrccecessccscreressesors 3 65 
Dy Noe. 12 O1d 12.........0crsereeseeneeeees eoeee cccece, 375 





Wagon Sox Iron. 


% inch, beveled edge, by Nos. 11 and 12...... 2 85 
inch si : ve 13 and 1I4...... 3 05 

















, 
¥% inch ba: sae * II and 12...... 3 15 
4 nch, si ig ° 13 and 14......3 35 
Sheet lron. 
BRO. 10 €O If. cccosccroseccserovenccoscescecaese cece 2 65 
2 80 
3 00 
3 20 
3 35 
. 3 45 
BNO, BB.ccccccrcccccscrccccccccccccscccccccccccseccccceccceseccoess 355 
Iron Boiler Plates. 

Tank, ¥% inch and heavier 80 
0. I, “ “ 05 
CHNo.r “ - 30 
CH Flange, “ - 05 
Extra Flange, sa 55 

Solid Fire Box we 














SM rseiivendsinivie ‘seuvek beanivabsticneeas aoe ececesscose. seevee3 OO 
__, ee 3 40 
Pe  siintiviniieuk s hineostesecebusueeescerieceebevessseisnuaonsicn 3 70 
Marine Flange...... -4 10 

et icrtc tienda ssecenvktienisasayvat<cucesasisaieecs 4 80 

Above includes plates 90 inches wide. 
eR RE ae 4c Db extra 
96 to 100 in. wide........... ae = 
too to 104 in. wide.......... «tne 
Re eae eichiveceuarees special 


American Cast Tool Steel. 
ROUND, SQUARE AND OCTAGON. cts. Is 























1 to2in. inclusive fakecausetsuecdatieeiuebaseree 09 
g16towMin “ Sid gdizunsonoondabuncwebadusssronaueeel 
7-16 to % and 2% to 3in 10% 
% to4gin II 
x po CY eee se eee 10% 
it OO) WN ant iibdube soakaabencssessesesstvesesuscousaeese neater 11% 
TE £0 9-38 BI CHE 00 7 Ith. cccccccsccccccescccscccecceses 12 
MAR Uli saeesedGcsccsabdenecthbues naneeansh<uesdeesecéesbereasensés 14 
Flats. 
cts. bs 
2 to 16 wide by 2 to $% thick...............ccsceeseeees ° 
Bessemer and O. H. Steel. 
IE si ccicsdbccicaccsaccncscedececca’ base price, 3 00 
Tire eiasesncsetetwe 3 00 
prin ie dl aba Oasdeabwabeehss wesesanseunseds i. 3 5° 
Sleigh Shoe............ Rae a 3 00 
ME EE dens cicascet bust vaséenasisecussees - 3 25 
Cutter Shoes, tapered and burr. - 3 25 


English Tool Steel. 





Burden Boiler Rivets. 


, %, 11-16 and % inches diameter.............. .4 00 
ridge 3, 3%, 11-16 and % inch diam............ 4 00 


No. 1 R. R. wrought scrap.........cccceeeeeeee $18 00 
eS a ae 

No. 1 Machine cast scrap 
ON ES ee 
PE Ee eee ‘ eee a 
Wrought turning (free from cast)........... 12 00 
I OD caccnsc lus shsssncsavconsssassntsapeseoasan 
Uncut wrought iron boilers 
Steel boiler plates 
EE gon ccrrecneséscsicsancssacacsceseons 
Pipes and flues (Clean) 
III cc trait anh clanbes hakpunchiacenseceseesess ocean 
Hoop and band iron 
(RT aa te i ae 
Wrought drillings......... aeeana es 
Malleable iron 

















Heavy yellow Dras......ccccccccoscosccsccccsee 8% 
Light yellow brass tas 
Scrap Zinc 








3% 








H. N. HILL & CO. 
Manufacturers’ Agents’ for 

BOILER TOBES. 
PLATE STEEL. 
BoILER RIVETS. 
NORWAY IRON RIVETS. 
SMOKE STACK AND GASOMETER RIVETS. 
BAR IRON. 
BAR STEEL. 
STEEL AND IRON ANGLES. 
SHEET IRON. 
SHEET STEEL. 
RAILROAD AND BOAT SPIKES. 
WROUGHT IRCN PIPE AND FITTINGS. 
PULLEYS, HANGERS AND COUPLINGS. 
BRAMS AND CHANNELS. 
STEEL RAILS AND CASTINGS. 
GALVANIZED SHEET. 
PORTABLE FORGES. 
RAILROAD AND MACHISTS’ SUPPLIES 


813 PERRY-PAYNE BUILDING, 
Telephone 95. 





PITTSBURGH & WHEELING COAL C0., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling | 


R. R. Capacity, 3,000 tons daily. 
Office, 29 Mercantlie Bank Buliding, 
CLEVELAND, OHIO. 
Lake Shipping Point, Lorain O. 
Tas. Patrersonm, Gales Agent 





CLEVELAND, O. | 


DALLIBA, CORRIGAN & CO., 


DEALERS IN 


Iron Ore & Pig Iron, 


Rooms 716, 717, 718, 719 Perry-Payne Bid’g, 
CLEVELAND, O. 





OGLEBAY, NORTON & CO., 


Successors to Tuttle, Oglebay & Co., 
Commission Dealers in 


rrom = Ores. 
FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 
CLEVELAND, OHIO. 





J. H. OUTHWAITE. W. G. POLLOCK. 


J. H. OUTHWAITE & Co., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


tron Ore, 


Perry-Payne B’ld’g, Cleveland, O. 


THE CONDIT-FULLER €0,, 


Pig and Bar Iron, 
CLEVELAND, OHIO. 








Pickands, Mather & Co., 
IRON ORE .- . 


— AND— 


PIG IRON 


Corner Bank and Superior Streets, 
CLEVELAND, O. 


E. C. POPE, 


COMMISSION DEALER IN 


[ron Ore, Pig Iron 


AND METALS. 
Cleveland, ~ 





Ohio. 





MANUFACTURERS OF 


CITY 
Works. 





2and 44 Columbus St., 
37 Winter St., 


CLEVELAND, OHIO. 


Chaplet Stems. 
LARGE HEAD RIVETS for stacks, 
Gasometers, Etc. 


FOREST 
Works: 40, 


Machine 


Wrought Iron Chaplets and 
an 








Hoisting Engines 


OF ALL SIZES. 






Address, 


JOHN FP. BYERS, 
RAVENNA, 0. 





FORT WAYNE 


i ome. INDIANA 


INDIANA. MACHINE WORKS 


BUILDERS OF 


| WOOD WORKING 
» MACHINER 
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Tum IRON TRaApDe Review. 








MACHINERY SUPPLY MARKET. 





Anvils. 

Oia csitivtisewetnsecensttinnneeesoiineeiita Bb 10 
WO RUB ane cc cces conscncsacesocavenssinceneccosssenevssuane Bok 
Bellows 

oo dis 40 
Blacksmiths { Bullock’s.... dis 50&10 
Moulders’ ‘ eee = o& 10 
| ee dis 40& 10@50 








Belting. 
Boston Belting Co’s Boomers _ dis ae 5 
xtra........dis neces y~4 
a - iy best pose ceseverceccseseescased dis 55 
Hoyt’s Short Lap... dis 45 


Cleveland Rubber Co. extra standard. dis 60&10 
Shultz Raw Hide Leather Belting, single, 





sidetieiisslaasliewoistababesmmpebiitaniatimdspadiaCaduaidiadae dis 40 
Shultz Raw Hide Leather ranenenced ble, 

and Light Double dis 40 
Standard, oak tanned dis 50@60 


Alexander Brothers’ pure oak tanned. ...dis 45 
Blowers and Exhausters. 


B. F. Sturtevant’s 
Boston Blower Co. 
NO enccesevexccssees ‘ 
















PIII cintissninhiciinced cetieendeenneenmmimanainaiae Suiual 8 gross 50 
White Crayon................. 8 gross 12@12% dis 10 
EET SEE AE LE A NES dis 70 
li iccnchecotersiticinsdseseghiintthabiniadkalstiinebinh «nicer Ais 85 
Chucks. 
Cushman’ 8 4 Jaw Independent................. dis 45 
Combination...............00 «is 40 
= Geared Scroll.. abe dis 30 
i 2 Jaw Brass Workers. ues -. di 
” 2 RS eee 
Wescott’s Scroll Combination i 
Independent..............000.+ 
= Little ie Giant | REE i 
Horton's Umiverael.........ccccccseccccssecoose ; 
x : eee 
National Combination.. 
Sweetland sa 
Skinner * 
ne Independent...... pddsdpiasess 
Almond Dril JERSE S SS eee ae 
Morse 


Skioner's Combination L athe 
“ Independent La‘ he : 
aS Be | eres 

Drill 


Cutters and Reamers. 
Cleveland 


Pratt & 
BtamGard.......ccocccrccosssecoeee 





SNORE... .....:ccsccdebabseeneuersacentinanieuniodimadic a 4 
Tron, steel] pOimts...........eccerecerseeeceeeeeenees BBs 
Drill and Drill Stocks. 


Twist drills... 
Mcrse Taper ‘and ‘Straight shank to, 


dis so&10 


a ag dis so&10 
sees Taper and Straight shank Larger 

senaccsccccovesereceeseovesoosase ces cesceseneces dis 25 

eannsisenoeesl dis 25 

5 iadadaeadiiesia .. wis 55@ 5&5 

SS eo eae ae dis 55@ 5&5 








Emery. 

No. 4t9 No. 54 to Flour, C. F 

46 gr. 150. gr. FF. 

5 = 2c 

sic 2%c 

5c eS - 

64c 5c 

ro cans, lessthan 
10.. Ee Io ¢ 7446c 
‘Emery Cloth and Paper. 

Barder, Adamson & CO.........60.:::00se0008 dis 45@5) 
BE, TE. PRRTUOD 22-0. cccccccceccsepsvessoveccescesees dis 40@:5 







Celluloid............ce00 sere dis 10&33% 
NOrthampton.............:scceersreecsseseeecereenerereres dis 55 
Crystal.........ccccsesesoeees ..dis 65@70 
TESTO wsccseccesecece ovseneserscacorersvensosessonssvad dis 60 
RR Se eee dis 10&10 
Nicholson ssideainiiaidonniaaithantens dis 60& 10@60& 10& 10 

. a Ser ..dis 25 
Kearney & beta dis 60& 10@60& 10& 10 
Black Diamond................. dis 60& 10@60&10& 10 
ATCAAE........cccccccccccsccccccceeers dis 60& 10@60& 10& 10 
DISStO0’S.........cccccccesseveccesereresseescceseccoes dis 65@70 
MINOT... ccccenscnscaseesbocosuetsecrssiesbocee ..dis 70 
Stub’s.. dis 25 
CS >; ee dis 30 
Reynolds Bros.’ Hand Cut..............cccsseeee dis 50 

Hammers, 

RRR ere ARI ene ee ees epee dis 40 
ee a a ae dis 50 


Beavy ham iers and sledges under 5 tbs. 18c 
over 5 Is 14c, new list. 







PATENTED 
April 23, '89 


THE AGBOTT MACHINE CO. 
ae —— AC 1501. 


= y Lend $75 36 

Z "iy dp mth de Dusit hel, Lf PI EN 
 atae hawmb rsd t. hile tog <x Jollee 
twerepetene tetecctteng «Seo Sh Alan Ge 


omy LD Mer steaeee 




















Jack Screws, 
eo a Ee dis 70 
Nuts and Washers. 


cee ee eee © 9 % if te “% | 


BQUBTC..cccccsscreccesecs 3% 3% 
Hexagon... 82 ee 
Washers... i a “ts sk 3% 3 


9 
In lots less than as bs, 4 Sp add e.,1 
boxes add rc to list. 


Nails (wire.) 













Oilers. 
Zinc and Tin.......... 
Brass and Copper dis 50 
Malleable (Hammer’s), No. 1, $3.60; Ne. 2, $4.00; 
eee! Fee eae dis 79@10& 10 
— Steam. 
Boston Beltin pveseeseenes, Sesame dis 60 
American Pac ac ‘Hemp II 
Russia Packing 14 
Italian Packing = 14 
Plumbago Piston... 
_ _._... » Siig itensneersee -@ Bso 
CR i Ser ae Bso 
sheet Rubber.............. 24 
Pveaisicr Bubh-- ete 
Picks. 
Railroads, 5 to 6 De........... me ——_ dis 60 
ODF i iracncccccssceccncessesasens 13 dis 60 
Pulleys. 
Iron Pulleys, Walker Lst.......................is 45 
ES SO or dis 55 
BP ee dis 55 
Rivets. 
Iron, Thousand, list November 17, die 
<dd castes gabiinkbheken: Vio puieinaniaisaninamsieesceasanubail 8 50 
Iron, Ordinary, Cooper’s Block and Carriage 
list November Wo scasitaccéecsicncctecsesteumncatal dis 50 
CE inca ctentacccnectinncenestnnlaosserendceed dis s0@so&10 
Rope. 
Manilla, % inch and OveT...........0.. cesses 8 Disk 
SORE, TG SIC BG CUGE resesnccecsccsccssonsnoes 8 Di3k 


Sand Paper. 















B.A. & Co.. A soeeee it 45@50 
H. H. Barton's. ee 
New England BOON cncichicesntincadeakaal dis 40@50 
Barton’s Garnet........ccccccccsccccecccccccsescncccsed dis 20 
Saws. 

Disston’s Circular dis 45 
iiss 25s sonaesiaasendelgnneurees outlarvaneel dis 2c 

= BOTOND ....ccccccccccnccecsveccsoseses ... Net 
Hack Saw Stubs dis 20 

“* Eureka.. pen dhevenioe. % 

i ae Sa ++-dis 20 
Saw Swages Disston’s.... .--dis 20 
Atkins’ CUCCIAT BRWG...0<:<cocccccesencsscsncccnsces dis 50 

Mill, Mulay and Drag Saws..dis 40&10 

" iC an erie dis 40&10 

“Silver Steel Diamond 

Cross-cut SawS............+ is 7oc per ft 

- Dexter Cross-cuts ssekesuneees dis soc ‘“ 

am De er issoc ‘ 

s Tuttle Tooth Cross-cuts..dis 25c ‘“ 

- One-man Cross-cuts......... dis 32c “ 
No.1 Handles Rua sucehhusanaseaentumaasal dis 23c per pair 
ae a dis 16c 
Excelsior Saw Tool $6 per doz 
Perfection ¥ 5 ee 
Detroit Saw Works, Ci dis 50 

Lig ancnackosvty dis 25 

we ” me ee dis 45 

Screws. 

Wood Screws—List Jan 27, 1889 
UG BIN sos sc csscccvexeassnsecennccaunatesconcant dis 50 
IN PIRNE BO oc cccickccerectcniccctscncenstsnasemes dis 40 
Be ie asc iccascacsnceasensunsdisucesees’ coveen dis 4s 
ROU ROR DEGGR ...00<ccececsscccasscnoesssouesseses dis 35 
INE Torn sty cnacs pancadateuseisavaenne sad vee 8 65 
Hexagon a 3 Rosesghenee peaeanuen dis 60 
Set C. H. C. icaaiinee sae cconccoeccsegesoosesesd dis 70 
Machine, fiat head, in cee al dis 65 
Machine, round head, ee ee dis 6) 

Bench and hand— 

Re PO nics csccotsinecanesonecunaianl dis TSO 7 E10 
Coach, patent gimlet point...........ccsessesee 875 
Shovels and Spades. 

Ames’ list November 1, 1885.........:000sssee00 dis 20 
RINNE cc cocatdocanced ean eudatbaxeapakantsaracascauaneel dis 5.25 
Hussey & Binns, railroad...........ceseres is 8.00 
Taps. 

Cards, Hand and Nut to 2 Ot ce cecaeae dis 50 
Carpenters’ ss Tee” aessniones dis 50 

Morse sy “ pe OEE. dis 
Pratt & Whitney “ * new list dis 10 
Machine Screw TapS.....ccsseccssereseeeesseees dis 55 
Pipe saps to 2% in i 
Stay Bolt Taps.........ccccccccrsecceee 
Stove Bolt Taps...............0 
EEINT NEIN no <0s scican scnsnnnpaosnsemuananenseesuaniain 
Twine, BC. B. 
No. 12, Flax Twine, ¥% and ¥b Balls... -21¢@29¢ 
= 18 Ya amt % ...18¢@28e 
“ “ Ya “ .- 160¢@27¢ 
2- wri Hemp, Y¥%&wb Balls “Goring Twine) 11¥c 
3-Ply . BNE SORE EIN ccc: asnccnces sncacenactecen 12@12Kc 
3-Ply ‘ EG NEED sun ccscesecsansconccoces 11@11K¢ 
Cotton Wrapping, 5 Balls to D............... 15@10c 


TME ABBOTT 


CHECK PERFORATOR 


For perforating the original amount 
in Checks. Should be used in the 
office of every person, company 
or corporation who have a 
bank account. 


Investigate and learn the risk you assume 
by not using it. 


PRICE, - $30.00. 
ABBOTT MACHINE CO, 


CHICACO, ILL. 
Pittsburgh Office 


ee _ 
oe testes 631 Wood St. 
0 90%. % Seece All kinds of perforating 
@e”* @,° stamps made to order. 









Vises. 
— PE sc ccsccvevecsensnscteopercoes cessecusecsbeetesesou dis 60 
.. j, eee dis 20@2' 
i _, SRE ET: dis 4 
Ci IN Ty dis 25@30 
Barrett’s... wccencstccduceedveceteanteccscadeseel dis 30 
Miller’s Falls.................. eccccccsseseces ae GO 
|, eS ae dis 10@15 
MPa iscevenacetngseecs cnpaisinmgwnonecoransipiennaonel dis 30 
Wire. 

New List, Jee. 18, 1884 
PTRRS BI COMPU icv s <sccaiscsscsgiinsies cian dis as 

— and annealed, Nos. 0@18...dis + 
28 Nos. 19@26..dis 75 + 
4 Nos. 27@36..dis 7 Tom 5 
st Nos. o to 18, market ist dis 70& 5 
vanized Nos.oto18 “voces dis 65&5 







Tinned market Nos. 0 to 18............. 2.00 dis 67% 

GD RUE since cca césesiunncccdpacsigaoecctbbanccesesscoed dis 50 

Tinned Broom Wire.............004: seed a 

Annealed Fence, Nos. 8 and 9.. dis 75 

Annealed Grape, Nos. 10 to 14. ae ee dis 75 

Stub’s Steel Wire TOR GIAT ie cscvedeses $6.00o@D dis 30 
Wrenches. 

Coe’s genuine, cash in ten days............... dis 50 

Girard Standard. 

Agricultural.......... 

ON ae 

Bemis & Call’s Combination ................... d 

Donohue’s meennenes ee 

Lamson & Sessions Enginee is 

Billings & Spencer’s Drop Forged dis 10 

William’s . escesocsn ERD 10 

Alligator ee OMe tceetenest dis 40 











18 and 20- inch Engine Lathes, 


With splined screw feed, with or without 
power cross feed and rod feed. 


HEAVY, ACCURATE, WELL-FINISHED. 


Write for cuts and prices. We build a complete 


line of foot and power lathes, and machinists’ 
tools and supplies. Catalogues free. 


THE SEBASTIAN-MAY CO., 


164 W. Second St., CINCINNATI, O. 





Webster, Camp & Lane Machine Co. 





Automatic or Slide Valve 


MANUFACTURERS OF; 


Mining Machinery, 


Improved Band Frictlon 
Hoalsting Machinery, Geared 
o: Direct Acting, for round or 
Git rope. 


Wire Rope Haulage 
Machinery, 
Endless or Tail Rope 
Systems.) 
CORNISH PLUNGER AND 
BUCKET LIFT PUMPS. 


Steam Engines, Sheaves. 


Cages, Buckets, Etc. 


@@ Send for Catalogue D. 


134 N. Main St., AKRON, OHIO. 





THE THOS.D.WEST FOUNDRY. co, 


on -EVE 


IRON. CA 


DAILY MELTING CAPAC 
FACILITIES FOR "ECO 
SMOOTH CLEAN CASTINGS. 


DUPLICATE WORKA 


cen Q. 


STINGS. 


7S TONS-SPECIAL 


NCMIiCALY TUNNING OUT 


FE CIALT ¥ 








THOS. MEIKLE, Pres’'t L.E HOFFMAN, Sec’y. 


aa 


A. A. PARKER, [reas. D. A. STEWART, Sup't 


Ohio Heating, Plumbing & M’fg. Co., 


MANUFACTURERS AND JOBBERS OF 


MALLEABLE AND CAST IRON FITTINGS, BRASS GOODS, 


Tools and Supplies. Plumbers, Gas and Steam Fitters 


TELEPHONE 220 


99 and {O01 Water St. CLEVELAND, oO. 











Detachable and Roller 


CHAIN BELTING, 


MADE IN ALL SIZES OF 


Malleable Iron 
and Steel, 


DESIGNED FOR 


| Elevators, 
Conveyors, 
Drive Belts, etc. 


For handling materials of all 
kinds. 


} Send for 1590 Illustrated Cata- 
ylogue. Address 


The Jeffrey M’f'g Co., 


183 Kast Ist Ave,, 


COLUMBUS, O. 










PRICE $35.c0. 


It is the be t wheel for boys, no dou bt about 
it There were several gcod one:: one « 
them best; the new one beats thst. Our L‘t 
tle Gian isthe new one, therefore the best 
But the No. 4 with ball bearirgs all around 
beats that 


CATALOGUE FREE, SEND FOR ONE 
AND BE CONVINCED. 
Lozier & Yost Bicycle Manufacturing (0., 
TOLEDO, OHIO. 





FRANKLIN 


‘TY PE 


And ELECTROTYPE FOUNDRY, 
168 Vine StReer, CINCINNATI, OHIO. 
The type on which this paper 1s printed ts 





from the above foundry.—Ep. REVIEW. 
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OIL ALWAYS BELOW BURNERS---BY USING OUR SYSTEM. 


OUR SYSTEM IS INSURABLE IN ALL INSURANCE COMPANIES. 
WE GUARANTEE INSURANCE WHEN PLANT IS INSTALLED ACCORDING TO OUR SPECIFICATIONS. 


THE AERATED FUEL CO. 


425 MAIN STREET, SPRINCFIELD, MASS. 
FORGING, WELDING, BRAZING, MELTING, ANNEALING, HARDENING, TEMPERING. 


THE GILBERT & BARKER MFG. CO., Springfield, New York and Boston, General Agents for U. S. 

W.S. COLLINS, 171 Broaoway (suite 24), NEW YORK. 

Represented by | wi. PICKETT, SON & CO., 170 Lake 8T. CHioAao, ILL. 
C. S. BARROWS, 6 WapbE Bioa.,, CLevetann, O. Also for Michigan and Indiana. 

SFTSEND FOR CATALOCUES. +4 


CHILION JONES, Gananogue, ONTARIO. 
G. M. SMITH, Los Anaetes, CA. 





HARDWARE MARKET. 


Augers and Bits. 


Common “oe and pits........ ee ...dis 70 
Snell’s 








8 
Hollow Augers, Stearns’ Adjust. # 
Oz a. dis 20&10 
Gimlet bits, common.. 


























..per gross $3 25@4 00 
Standard Bit Stock Drilis.............. dis 50& 1085 
Ship Augers dis 15&10@15&10&5 
Axes. 
Makers’ and Special Brands— 
First Quality.........ccccccccsscccccccsercessers 8 doz $8 00 
Others .. evesscovesscostins 8 doz $7 0o 
Full polished... neeeee $ doz $9 oo 
Bolts. 
Cast iron barrel bolts..............00008 eceracontenct dis 70 
Cast iron shutter bg CB iecceccccccscessesveced dis 70 
Cast iron chain DOItS........ cscs secceeee iS 10 
Ives’ patent door a cetigs 8 60 
Wrought iron barrel bolts...............csceseses dis 70 
Wrought iron square DbOIts............ccccceeee dis 70 
Wrought shutter bolts........ a enentemaguedle dis 60&10 
Sargent’s list 
Carriage, common, ed TBE secocecceess 8 regres 
Tire, COMMON, NEW LiSt.........cccccccererereeseee 
Carriage and tire, Philadeiphia pat- 
tern...... dis 75&10 
Stove bolts ...dis 60 
Plow bolts........ sseseeeseesGi8 60825 
TR <scnkaauaed dis a 
Ends...... is 75&1 


Buckets, os 
dis so&10 


seeeceeeeeeeeoeses 





Butts, 





Wrought brass. = 
Cast brass, loose joint.................ese0e eevee 8 3356 
Cast iron a 

Fast jo nt, MATTOW.........cc00.------Ai8 I ooo 





Fast joint, Droad............ccccccccccesees 8 50&1 

Loose joint.............+ secnenencaneeecese iene 5 
Loose joint, jap. Lesa baaaaa chemi aba +++ dis 7085 
Loose joint, jap. with acorns............... dis 7¢&5§ 
LOOSE PiM, ACOTMS.....0.0..s.eeereereeeseeeeees dis 7o&s5 
Loose pin, japanned acorns........... sores GIS 7O&5 
Loose pin, acorns, jap. plated tips......... dis 7o&5 


Wrought steel— 

Wrought, fast joint, narrow.. 
Wrought, fast joint, broad.. 
Wrought, loose joint, 
Table Butts, back flaps, etc 
Regular inside blind 

Light a blind.. ‘ 
Loose = Sean aeenaaaien dis 70&5 
Light loose pin. ; 












at 





hains. 





Trace, 6%-10-2........ 8 pair 1.03 

Trace, 644-10-3........ $B pair b seaenameeaniieens 50&10 

TACO, J-1O-B.0.ccccceee ® pair 1 

German Halter Chain, list take. 1887...dis 50&10 

German Coil, list of June, TEB7.20005 dis so&1 

Galvanized Pump MEININNUN <scnacen ‘achecnahonare 8 Ds 6 

Jack Chain, Iron..... dis 75@7 

Jack Chain, BTBORe oc ocecceccccvccsecscesccsoccsncesses 875 
Chisels. 

Socket Framing and Firmer... dis 75 


Socket Framing and Firmer, ‘Buck Bros..dis 30 
Socket Firmer and Framing, L.& 








1; ih;  WPMMMMR cp cncnacnnannanvansscanas sdunnenr dis 30& 5 
Tanged Firmers. aoe 8 40&10 
Cutlery. 

TOD vcosicescesans net 
FEROOISIOT DOGO iiss ssscasssecensadscnnssaccncosasecczzen net 
Fibre Ware—Standard. 

Nos. 1 5. x. 

Pails, WOtOR,. BO OE cccrcnccsiceeevsneass $4 00 $4 50 §...... 

DAITY, 14 Gt..rcccrcoccccccsccoscscees te ee err 

©} 12 Ql. ccccccccccccccccsscssese.ccces © CO coves ceveee 

Sugar ........ 6 00 6 50 wees 

SORGS cn ccckescrsccsenhenshshenaaeds shine caseus RGO scccus 

BURY ccccccsccsveccesccscnsosconsccocees GOD ceccee covers 

Che Samer sand 
Slop a suaghdaasabensaen 650 750 850 
ymmode) 14 qt. 
Jars, slop, § and 5X 14 Qt...cow. 8 00 9 00 10 00 
Basins, wash-— 

DENTIN os cs,caesgandndauecuannaasunes SOP OSE sien 

IASIEEL cid ccacsnsasdansasaaamummeaens 225 275 325 

RUNGE «ces vacdaccokaanbaoaehevaaseas 275 325 375 

: BORGIN, cccachensnescansnnsinesanzes am a5 43 

mak k Lo. | RE P= 3 Rae Gras 

SOT VOTE, T8 eiicccccsccassansnasscnaecses: saases “ES eee 

Baskets, waste DRDO, TE Wsccses excess 6 OD cecece 
Spitto “al ‘ Daisy,” pressed 





45° 500 
and 114% inch 600 650 7 50 
I plain; No. 5 decorated; No. 5X White 


d rated, 
Gimlets. 
Nailand Spike..........000 dane snannananens dis erty 
Lx ble cut, ‘ow v et psahahidakinabaibbnanuedannieina 
Bee cea .-® gross $12, dis aoe 
"Bangers. 
Barn door, old patterns.......... dis 60& toltre@ye 
Climax, (Anti- Briction) soanbeheakitacauk “aekauaan dis 60 
— anton RSASAAAADSSAORARERNDRODD ahena sobeasnannannebabonne dis 40 
OT Ba acnaedsaskansssuahaakinnnnteh ddednornl is 50&10@60 
Terry’s Patent.........5im., $12; 4im., ‘fos Gis 50&5 
Pars WON ci sisctsassnsasasiahaosanatsions ssanshesadaane dis so&10 
Richard’s.....cccoce dis 30@30&10 

















“er — 
No. 10 
Ausable, $ D..2 é & 4 4 2. sseeeeee- GIS 25810 
Putnam, $D..1 be Se dis 15 
pisapevniesadestacacnesndsiindbstctecsecns dis 25&10 
"Horse Shoes. 
i Eg AR ee $8 keg $4 00 
R. I. Horshoe Co., Perkins’ Imp. at 
factory $8 keg $4 00 
Mule Shoes, at factory..............s0000..4 Keg $5 00 
Knobs. 
Carriage, japanned........... 8 gross 80c dis 60&10 
Base, ru gett -s iammsteea ee cestseetenid dis 70&10&5 
Hematite door knobs, new list.....dis foo 
Door mineral............ ... secieusupauenseeeus dis eseigete 
Door Por. japanmned..........csssecsssseeees dis 75c@78c 
SDOGSE FOG. MAGIC. cocccscccvcescvessccsssccoeceses $2 00@2 25 
co gg, Re $2 00@2 25 


Locks, Bolts, Ete. 
P. & F. Corbear, Locks and Bronze Goods. 





Door locks, knobs and latches................. dis 60 
Escutcheons and keys dis 60 
Padlocks and padlock keyS...............0++ dis 66% 
Bell pulls, mineral, porcelain and jet.......dis 60 
Bell putils, genuine MIDI. snc sccsnciesce eed dis 60&10 
Lever bell pulls, genuine bronze........ dis 60&10 
Butts’, genuine bronze..............ccceeees 


Butts’ bronze plated... 
Store door locks and latches... 
BEOTO GOST WARGICS...0ccccccccsccosscesssssecees d 
Shutter hinges&flaps, genuine bronze.dis 60&10 
Shutter hinges, bronze plated. di 
Flush bolts, genuine bronze... 
Shutter knobs. genuine bronze 
Shutter bars, genuine bronze.. 
Sash lifts, genuine bronze 
Sash pulls and plates, genuine bronze.....dis 60 















Push plates, genuine DrONe....cecssesesee «sis 60 

Drawer pull, genuine bronze........... seeunnie dis 70 

Letter box plates, genuine bronze... .dis 60&10 

eS Eee ee dis 33 

Bishop’s Buckeye Sash Locks...... $ gross fs 80 
Plumbs and Levels. 

I I 6 ois scisncneucanncisvccsceoscnecoonsd dis 7o&10 

oe ee Se ..dis 7o&10 

Davis’ inclinometers.................+. seoeee iS 1O&10 

Pumps. 

Cistern, best makers..................... dis petra va 

Pitcher ‘spout, best makers dis ohms 

Pitcher spout,cheaper goods.......... dis 707085 


Pokes, Animal. 











NS SE Re Ara $ doz $6 oo 

MT OO vnc csccsciontcascccsceesaocossnsnecd $8 doz $5 25 

Bishop’s Pioneer.................066 seeseseee GOZ $3 75 

Bishop’s AmeErican............ccccccccseceeees 8 doz $2 75 
Rakes. 

Cast steel... ...edis 70 
III 0) oh ccnc cans chaeaseane: costatns sauase dis 70@70&5 
Razors. 

J. R. Torrey Razor Co..... peancuen taunnsheamnanpen dis 20 


Wostenholme & Butcher 
ES a ee 


Rat Killers. 


4 ...dis 10 
dis $9 50 net 





ROE OE Bo asisnescacanaxonscvnssacavcensase ® gross $15 00 
Scales. 
Hatch, Counter, NO. 172......cccccccccere ¥ doz $21 00 
Hatch, (Re OR ee: $8 doz $675 43 
Chatilion’s 8 Groene weccceeccesccsocese coe “i enccossed we ba 
amily Turnbulls............/...cccseses 8 30@ 10 
Scale Beams, List a een 
“OR RR ER Re dis s0& 10@50& 10&4 


Screw Drivers. 
Stanley R. & L. Co.’s Varnished 


ILO ccausacssce'sacdannouanasassaiabeia cauauune dis 65&10 
Stanley R. & L. Co.’s Black Handles..dis 60&10 
Sets interchangeables.......... +ooee 8 doz $18 dis a5 

Squares. 
AGT BO FEN cccssccesssssnensanesseeces 
WE IRRT GRE «5 005' ccasinspscisasssareee fie 75& 10@80 
Disston’s try square and T bevels......dis 45&10 
Winterbottom’s try and miter........... is 30&10 


Tacks, Brads, Etc. 
New List, Oct. 19, 1890. 
American iron carpet tacks all kinds 
dis 7o&10&10 
Steel carpet tacks all kinds.......... dis 7o&10&10 
Swedes iron carpet tacks, all kinds 
dis 70& 10&10 


Swedes iron tacks.. dis 70& 10&10 
Swedes iron Upholsterers’ ‘tacks..dis 708& 108 10 
Tinned Swedes iron tacks............ dis 70& 10@10 
Tinned Swedes iron Upholsterers’ 

CROKES..0. cr ccccccccccrccccrecccocccccessccceses 8 7O&10&10 
American iron cut tacks........... dis 674% &10&10 
Copper tacks.........crccccccccccececcccreccecoooees sesses dis 50 
Copper finishing and trunk nails......dis so&oo 
Cigar box mails........ccccccccceseseseereereeees dis pare 
Finishing nails... 8 65 
Hungarian nails and miners’ tacks.dis ‘62K &s 
Gimp, and lace tacks ceabedabassonansenshaiea andl dis 70&5 

tinned.. dis 66&10 










Trunk and clout nails.. 
Tinned trunk&clout na 
Basket nails .. 
Ce cc iccensnsannnnnnt 
Common and patent bra 


‘dis 66&10& 10 
dis 66&1¢&10 
dis 66&1« & 10 








W. W. BRISBEN’S Patent Emery Wheel 
Dresser, Malleable Handle, White 
Hard Cut- 
ters, Brass 
Bearin 

Warranted 
Price $3.00. CLEVELAND, OnIO O &. A. 











B. BARRETT’S SONS & CO., 


MANUFACTURERS OF THE 


Barrett-Laughlin Car Box Steel Axles and Chilled Wheels 









j For 
Coal, Mining and;Quarry 
CARS. 


THE BARRETT-LAUGHLIN 


CAR BOX 
Patented Dec. 6, 1887. 


&@ Send for Descriptive Circular and Price List. WOOSTER, OHIO. 


Improved Wood-Working Machinery. 
A FULL LINE 


LOW PRICES. 


Planing, Matching, Molding, Tenon- 





ing, Mortising, Boring, Shap- 


ing, Carving, Etc. 


Complete Outfits. 


Write for our New Illustrated Catalogue (just out) and our Latest Price List. 


FRANK & CO. 176 Terrace Street, BUFFALO, N. Y. 








The Bronson Supply Co., 


CLEVELAND, 0., U. S. A. 


Exclusive Manufacturers 


Nos. 7, 8, 9, 1o"and 12. 


Will not ab- 
_sorb Grease; 
will not im- 

art the Flavor 
of previously Cooked Food; Easily 
kept clean. 


BETTER THAN ENAMEL, 
Because They Will Not Scale. 












- LANSING IMPROVED TRUCE. - 





Made by Lansing Wheelbarrow Co., Lansing, Mich. 





e@ Write for Catalogue of Iron, Steel and Wood Barrows and all styles of Trucks. 









2O 
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Classified List af Advertisers. 


The star (*) indicates that the adv. appears 
alternate weeks ; the dagger (ft) once a month; 
the double r dagger w once in three weeks. 








PAGE. 
Aluminum— 
Cowles Electric Smelting & Aluminum 
ii COB EIB IG scccatttescosccscre 0 soscnccceensneness 13 
Animal Pokes— 
A. W. Bishop, Berea, O............ceseserereeceseees 16 
Bath Tubs — 


*Michigan Bath Tub Co.. Homer, Mich.... 16 
—- Water Heating Co., Chica- 


gcahittetmins ieudebanbeensepeeconeuasese I 

Day fg. Go. Detroit, PELEEE .ccccecssecsvesesecss 16 
Blow ers— 

Buffalo Forge Co., Buffalo, N. Y............... 22 
Bolts and Bolt Machinery— 

Upson Nut Co., Cleveland.............:cscceseeeee 20 
B »lt Holders— 

*w. R. Santley & Co., Wellington, O....... 24 
Bollers and Boiler Attachments— 

J. C. McNeil & Co., Akron, O.........c0seseeeeees 20 

Enterprise Boiler Co., Youngstown, O...... 20 

Columbia Injector Co., Cleveland............... 16 


Penberthy Injector Co., Detroit, Mich...... 24 
Wm. B. Pollock & Co., Youngstown, Oi. 22 
Alliance Steam Boiler Works, Alliance, O 20 


Hicycles— 

Lozier & Yost, Toledo, O........c.ccceeseseereeees 18 
Oar Axles— 

B. Barrett’s Sons & Co., Wooster, O.......... 19 
Chaplets— 

Forest City Machine Works, Cleveland... 17 
Check Perforators— 

Abbott Machine Co., Chicago, IIl............. 18 
Coal and Coke— 

Pittsburgh & Wheeling Coal Co., Cleve- 


DBE... corcse cevoccces covcccsccccocsconceoneocececcssossceces 17 
Cornice Work— 
W.H. Mullins, Salem, O......cc0ccccceeeeeeeees oe S.' 
Cranes and Derricks— 
Wm. Tod & Co., Youngstown, O.. ios 28 
Harmar Foundry & Machine Co., “Har- 
MAT, O.......ccccerseccererrsceverercecscesesssesscssccesees 22 
Car Wheels— 
Bowler & Co., Cleveland.......... cesses secesees 16 
Chain Belting— 
Jeffrey Mfg. Co., Columbus, O. ........e-e+e+00+ 18 


wWamper Regulators— 

*Curtis Regulator Co., Boston, Mass....... _ 
Die Makers. 

Avery Stamping Co., Cleveland.............:+ 16 
Door Hangers— 

Taylor and Boggis Fdy. Co., Cleveland..... 24 
Urilling Machines— 


Universal Radial Drill Co., Cincinnati, O.. 16 
W. F. & John Barnes’ Co., ‘Rockford, Ills.. 20 


Dry Kilns— 

*akron Heating & Ventilating Co., Ak- 

TOM, O....0cccscceseeroccvecccccsccceseccccss cecsosesccnceee 7 

Kngineers and Contractors— 

B. H. Jones & Co., Cleveland.....nessseeseeees 13 
Elevators— 

L. 8S. Graves & Co., Rochester, N. Y.......... 14 
Explosives— 

Hercules Powder Co., Cleveland...............+ 22 


Electrical Manufactures— 

{Cleveland Electrical Mfg. te Cleveland — 

Brush Electric Co., Cleveland..............sss0 16 
Elevator Buckets. 

Avery Stamping Co., Cleveland................. 16 
Emery Wheel Dressers— 

W. W. Brisben, Cleveland................:0:0eee00 19 
Kmery Wheel Machinery— 

J. Wendell Cole, M. EK., Columbus, O., or 


Chicago, II1.......0. .csccccerccsoseccccesccresssescseeee - 
W. F. & John Barnes’ Co., Rockford, Il... 20 


Engravers and Klectrotypers— 


Kclipse Electrotype & Engraving Co., 
III oa cas ance et das sahansagenaunaeebsoes 21 
Union Electrotype Foundry, Cleveland.... 11 


€ngines (Steam) 


Kilby Manufacturing Co., Cleveland.......... 24 
EK. H. Jones & Co., C Eveland.......ecesccessernee ‘4 
*Chandler & Taylor Co., Indianapolis, Ind. — 
Jas. Leffel & Co., Springfield, “ ae 22 
Wm Tod & Co., Youngstown, ei cusapccneavusax 22 
Skinner Engine | a NE Sc cchscnsnssecoeses 22 
Aetna Machine Co., Warren, | EPA ES 22 
C. H. Presley & Co , Cleve I a ane 13 


Engines (Gas)— 
Schleicher, Schumm & Co., Philadelphia, 
Pa. and Chicago, I11...............4+ ieephgshenesiai ts 23 
Van Duzen Gas Engine Co., Cincinnati, 
Oo 


Engines (Hoisting)— 
John F. Byers, Ravenna, O..............:::s0+ 17 
Engineers’ Specialties— 


Crescent Manufacturing Co., Cleveland... 20 
*Curtis Regulator Co., Boston, Mass......... _ 
Standard Regulator Co., Buffalo, N. Y...... 23 


Ejectors— 

James Jenks, Detroit, Mich .....ccccccceeeeeeess 16 
Flue Cleaners— 

Creacent Manufacturing Co .Cleveland 20 

tButman Furnace Co., Chicago, Il. ........ -- 
Fibre-Ware— 

Standard Fibre-Ware Co., Mankato,Minn 13 
Files, Makers of— 


Reynolds Bros., Columbus, O............. ..... 24 
A. & H. Gough, "Cleveland.....cccccceccccseeeeceese 16 
oa 


Buffalo Forge Co., Buffalo, N. Y............... 
Cleveland City Forge & Iron Co., Cleveland 


' or Sale— 


Foundries, Furnaces. Machinery, etc.. .... 20 
Foundries— 
Bowler & Co., Cleveland.....................- 16 & 20 


Curry & Co., Meadville, Oe ee 
Thos. D. West. Foundry Co., Cleveland... 





Feed Water Heaters— 


Stilwell & Bierce hecreesscmiries bean - 
Dayton, O.. 
Laidlaw & Dunn Co., “Cincinnati, O.. 
Ne Bros., S ring fel eld, sb 
» EL, Jomes & Co., Cleveland ..0cccccscccecesecsees 
con & Morrison, Wheeling: W.Va 


Foundry Cupolas— 

Victor Colliau, Detroit, Mich..............00 wee 10 
Frost Proof Steam Traps— 

*Curtis Regulator Co., Boston, Mass......... ... 
Galvanizers. 

Avery Stamping Co., Cleveland................. 16 
Gas Machines— 

Detroit Heating & Lighting Co., Detroit, 

PEI Ansa cpl vesvee Vi svonswinsscessodcaeséctueresonceassaeeeh 13 

Gear Cutters— 

Palmer, Cunningham & Co.,Philadelphia, 

Ras sanisehipinicviesimmntsonasixncdtoumdasasuedes atlas orseassss A 

Hardware— 

Bronson Supply Co., Cleveland................. 19 
Hose— 

Fabric Fire Hose Co., New York............... 22 
Iron and Steel Roofing— 

Sykes Iron & Steel Roofing Co., Niles, O... 23 

ee Iron Roofing Co., Cambridge, 

Garry Iron Roofing Co., Cleveland .. 

Standard Iron Co., Bridge rt, 23 

Thompson Manufacturing Co. ,Cleveland, 23 








W. J. Burton & Co., Detroit, i conkicaes 23 
Berger Mfg. Co., Canton,  Resapenninreciatan 23 
Holton Iron Roofing Co., New Lisbon, O. 23 
*Merchant & Co., Philadelphia Pa............ 13 


Iron (Malleable)— 
Sweet & Clark Co., Marion, Ind................. 17 
Iron Ore, Bar and Pig Iron— 
Dalliba, Corrigan & Co., Cleveland............ 17 





Oglebay, Norton & Co., Cleveland 17 
J. H. Outhwaite & Co., Cleveland... re 
Condit-Fuller Co., Cleveland, O................. 17 
Pickands, Mather & Co., Cleveland....17 & 20 
Ws. Ph. Peake Oe Og Ge POU onccnssvcccscencoccecees 17 
ee a | eee 17 
Lathes— 
Sebastian, May & Co., Cincinnati, O.......... 18 
H. lL. Shepard, Cincinnati, O................c000 16 
Manufacturing Sites— 
Chas. G. Eddy, Norfolk, Va.. aueeus ae 
East Tennessee Land Co., Nea York........ 15 
*Real Estate Exct iaage, Salt Ansa b senda 
MEIN cs chenceuctexccsececs 13 


Mining Machinery— 


Webster, Camp & Lane eaenaiee Co., 
Akron. O...000 ecvccccccccccee I 
*Copeland & Bacon, New York................ _ 


Machinery (Foot Power) 

W. F. & John Barnes’ Co., Rockford, Ill... 20 
Machine Shops— 

Webster, sane. & Lane Machine Co., 


MMPI. “UP seen ccoscks beaninnbnscedesbeasonueiideseanisss 20 
Machinists’ Tools and Supplies— 
Parkin & Bosworth, Cleveland............ 20 & 24 
Garvin Machine Co., New York..............00 14 
Office Furniture— 
D. P. Pish, Cleveiansa .....0...<s<00 daavataeestucananen 2 
Oil Fuel Process— 
Aerated Fuel Co., Springfield Mass............ 19 
Patents— 
Oaborme B Co. Cle we A ososs sc ccccesesscoasccoses 13 
*Thos. P. Simpson, Washington, D. C...... -- 
Wm. M. Monroe, Cleveland...................008 13 
Plumbers and Steam Fitters— 
Ohio Menting. Pnabing & meq. Ce., 
Cleveland.. 18 
Pumps (Steam)— 
EH. H. Jones & Co., Cleveland............cccccccses 14 


Laidlaw & Dunn Co., Cincinnati, O.......... 22 
Hamar Foundry & Machine Co., Hamar, 
x = ae mass sauesestia ~~ naertaasnoninenes 
Van Duzen & Tift, Cincinnati, O............... 


Pipe Covering: — 





A. Wyckoff & Son, Elmira, N. Y.............. 16 
Planers— 

Parkin & Bosworth, Cleveland.................. 24 
Printing Inks— 

Ault & Wiborg, Cincinnati, O.................. 14 
Paint— 

Iron Clad Paint Co., Cle eland, O.............. 16 

Nubian Iron Enamel Co., Chicago, IIl....... 14 


Perforated Sheet Metal— 
Harrington & King Perforating Co., 
Be OSE eR a aR A BA Se ee 14 
Kolled Steel— 
Wilmot & Hobbs ay. ¢ Gea., » Bridgeport, 
OBE rcecoscccee . 24 
Rolls ana Pinions— 
Tottten & eee teem & Steel | Beaedry 
Co., Pittsburgh, Pa.. * . 24 
Railroads— 
TN OD, Fe cscenacessconncnosccesccecsess ecccecsce 2 
Railway Supplies— 


EU CIEE csaaceccsspcsansesansnsanestnia bicassnebaastassabebavices 23 


Forest City Machine Works, Cleveland..... 17 
Roofing— 


“Merchant & Co., Philadelphia, Pa.. Per 
. E. Barrett Mfg. eR Oe © | eee 12 

Steel Rails, Blooms and Billets— 

Cleveland Rolling Mill Co., Cleveland....... 17 
Saws— 

Peter Gerlach & Co., Cleveland................. 13 
Second-Hand Machinery— 

D. K. Norton & So2., Cincinnati, O........... 20 


Steam Heating Apparatus— 


*Curtis Regulator Co., Boston. Mass......... — 
Detroit Heating & L ighting Co., Detroit, 
Mich 


SAaAiDeAMMMAASAD EAS RRA ERASED NGa caaladabua naEbaohenGnncié 13 
Steam Boiler Inspectors— 
Hartford Steam Boiler Inspection & In- 
surance Co., Hartford, Comm...........eccee 23 
Steel Stamps and Stencils— 
J. H. Fleharty & Co.. Cleveland.................. 20 
F. A. Sackman, Cleveland, O................00008 15 





Sheet Iron— 
Cleveland Rolling Mill Co., Cleveland....... 17 
Sheet Steel— 
Standard Iron Co., Bridgeport, O.......... weve. 23 
Steel Castings— 
— Steel Casting Co., Philadelphia, 
23 





POR sa of Sheet Metail— 

Avery Stamping Co., Cleveland.................. 16 
Tinning Steel, Etc. 

Avery Stamping Co., Cleveland................. 16 
Twist Drills— 

Cleveland Twist Drill Co., Cleveland......... 24 
Turnbuckles— 

ee City Forge & Iron Co., Cleve- 


Hee ee Ree ee eee eee ees ee seen sreeeeeee nesses SEneee ee SeOEE® 


Central Iron & Steel Co., Brazil, Ind. 
Tackle Blocks— 
— Iron & Engine _— Detroit, 





Type Founders— 

Franklin Type Foundry, Cincinnati, O... 18 
Wheelbarrows and Trucks— 

ert BECION, AECOR, ©, .nccsicscccsecserseceseass 17 

Lansing W heelbarrow Co., Lansing,Mich 19 
Window Blinds— 

Hartman & Durstine, Wooster, O............. 16 
Wire Goods— 

*F. Powell & Co., Toledo, O.............. pebaecsess _ 
Wire Machinery— 

John Adt & Son, New Haven, Conn.......... 16 
Wood-Working Machinery— 


dd seshiavids Gasincdeibaaitibbiih pinled socuinshoasitaereeneeues sacs 13, 2 
Egan & Co., Cincinnati, O................::000008 
G. H. Scanlan & Co., Portland, Me 





CLEVELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 


HE UPSON NUT CO, Manufacturers of 
Nuts, Washers, Carriage, Machine, Plow 
and Elevator Bolts, Coach Screws, etc. 














Coal, lron and Ore. 
ICKANDS, MATHER & CO., Iron Ore and 
Pig Iron, Cor. Bank and Superior Sts. 
Foundries. 


OWLER & CO., Car Wheels, Patent Chilled 
Frogs, and all kindsofcasting. 9 Winter. 




















Hardware and Iron. 
CM iacturers 0 ROLLING MILL CO., manu- 
¥ 





facturers of Steel and Iron Wire and Steel 
re 








Machinists’ Supplies. 


| oe & BOSWORTH, g and 11 So. Water 
St., dealers in Manufacturers’ Supplies, 
Machinery and Tools. 


Steel Stamps and Stencils. 


LEHARTY, J. H. & CO., Rubber Stamps, 
Seals, Stencils, Automatic Check Pnnches 
and Numbering Machines. 92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, O. 


MSs KIL, J. C. CO., Steam Boilers, Heavy 
Sheet Iron Work, &c. Repairing prompt- 
ly executed 
EBSTER, CAMP & LANE MACHINE Co., 
Founders and Machinists, 12 Main st. 


Alliance, O. 









































For Sale. 
NE OF DUNN’S HOISTING MACHINES, 
with over 40 feet of chain. Good as new; 
capacity, 600 lbs. Address Dunn, care Iron 
Trade Review, Cleveland, O. 


LLIANCE STEAM BOILER WOKS, Wm. 
Murphy, Prop’r, manufacturer of all 
kinds of Steam Boilers. 








Meadville, Pa. 
O°22¥ & CO., general jobbers in Castings 





of all kinds. 





Wanted. 


FOUNDRY FOREMAN-—A man of steady 
habits, having experience in handling 
men and the making of heavy castings in dry 
and green sand. Apply stating experience 
and reference. 
LEWIS FOUNDRY & MACHINE CoO., LIM’'D, 
Pittsburgh, Pa. 





For Sale or Lease. 

MANUFACTURING BLOCK with 40 090 
B fect floor space, 150 horse-power engine, 
shafting and e‘evators. In the heart of this 
city. Railroad track im rear. ‘ood vard 
room. Will divide to suit tenants if desired. 
Or will take an interest in an established 
business that would occupy premises. Ad- 
dress THE BRIGHTMAN MACHINE CO., 
Cleveland, O. 





Second-Hand Machinery. 


Engines Complete. 
150 El.<P. Cutis, GIGS CLM occ ccecccecsceccccscosesd $800 
too «(** a side crank Cee Se aes 










‘“* Plain, side crank.......... 
235 ‘* Plain, side crank....... 
125 ‘* Plain, center crank... 
‘ao | Plain, center crank... 
120 “ Plain, side cra~k....... 
116 ‘* Plain, center crank 
rq “ Pimit, SIGS CHOME...........ccccccocccccce 
112 Plain, center crank 
112 Plain, side crank 
ys * Plain, side crank 
3 * Vertical. 


Boilers ‘Complete. 
75 H.-P. Tubular.. ree ““ 


a Portable... 

60 ‘* Tubular 

a 

35 ‘* Portable 

BO BERTI. ccacecsses sscee ; 


2 25 H.-P. Portable, each. 
18 B.eP. POrteDie......ccor00 
215 H.-P. Portable, each 






30 H. -P. Me MINUM 5 cnncscanisnscasbuanssacancs 

25 MINNIS <n sh ceasaaneasaneanasecers 
35 ‘ Vertical Tubular 

15 ‘ Vertical Tubular 

10 ‘* Sirgle flue 

8 ‘ Single flue 

TO © RRB vcccineednnce 

DE os actssesnacccas 

10 POT CADIS cccccsccccccees 

ee | er ee 
Boilers and Engines Complete. 
30 H.-P. POFtA Die GEtACWed,..o.isc.ceccccrssccccceces $600 
25 Portable, on wheels......... - 500 
25 ‘‘ Portable, on skids... 475 
25 ‘* Portable, detached.. . 5.0 
20 ‘* Portable, detached.. 450 
16 ‘* Portable, on skids..... a 400 
16 ** PPOPERDIC, COLAC ....6cccccsscscsccccecsccs 375 
14 “* «=—BORRRDIC, OF WEE Biis.cecorccececsececcces 300 
12 ‘** Portable, on wheels 275 
10 ‘* Portable, on wheels... 250 
8 ‘* Portable, on skids........ esse 300 
10 ‘* Vertical Boiler and E ngine anabaekeakes 225 
6 ‘ Vertical toiler and Engine........... 160 
4 ‘* Vertical Poiler and Engine.,........... 115 
OP LO UO ia cacnca4cssc060disbneassieci césaciecs 100 
26” citculer resaw,............. abAnonahsaasenhaes 100 
GOO WOE FEN MENG vvesccccscccscccnsesicsccceccccdecc 75 
38” Hall’s patent shingle machine.............. 150 
Lime extracting pan heater 60 H.-P............ 75 
ME CEO, ccs cnsssincsaccctshsnenscessacececssiacs 40 
Corn & Cobb feed mill.................. 25 
30” Bradfo d French burr mill....... coxees OQ 





26” double surfacer and matcher 400 

Send for full particulars. All sizes and 
styles new boilers andengines. Send for new 
catalogue. Also particulars of second-hand 
rig wanted. 


D. K. NORTON & SON, 


CINCINNATI, O. 











Youngstown, O. 


NTERPRISE BOILER CO., Steam Boilers 
Stacks, Sheet Iron and Plate Work, Oi 
and Water Tanks. 











26 inch Band Saw, - : = 5 $ 65 


00 
30 inch Band Saw, -= =-— © = Meine 
36 inch Band Saw, - - : - 105 00 
Planer Planes 24x9, - - - : 120 00 
Planer Planes 18x5%, -  - - -  §5 00 
1z2inch Buzz Plan.r, - . - - 85 00 
Jig Saw, 6 saws, : - = ° - 65 co 
Iron Saw B. neh’, 3Saws, - . - 68 00 


Other machines in proportion All of our 
machines gauaranteed to give satisfaction. 
Send for c rculars, special cash discounts 
etc., Lefore buying. 

G. H SCANLAN & CO., 
96 & 98 Preble St., PORTLAND, Me. 


UPRIGHT DRILLS. 
























both worm 


self feed and 
§ back-geared. 


BARNES’ 
Patent En- 
gine Lathes 


BARNES’ Water 
Emery 

Tool Grinder. 

These machines 
have advantages 
not found in others 
of this line, 

It will pay parties 
desiring to purch- 
ase or know more 
about them to sen ut 
for full descriptic 
and priccs to 


W.F.&INO.BARNES 60. 
83% Buby St., 
Rockford, Illinois. 








The Crescent 
Engineers’ Specialties, esw:ics':, 
eui Automatic Grease Cups will effect a saving 
ot 75 per cent. over oil. Investigate their 


merits. CRESCENT MFG. CO. Cleveland.0. 


20 to 42 inch 
swing, with 


.. & lever feed, 
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v. Te FIOM, 


Successors to BURGESS & FISH, 
DESKS, CHAIRS, DOCUMENT FILES, 
LETTER FILES, OFFICE 
SPECIALTIES. 

Repairing and Cleaning a Specialty. 


213 Bank St., CLEVELAND, 0. 


TELEPHONE 2329. 





VAN DUZEN 
GAS & CASOLINE ENGINE 







@ ¢ 


. OPERATED with COAL 
and OTHER MANUFAC- 
re TURED GASES AND 
GASOLINE. 


RELIABLE AND 
ECONOMICAL. 
Fully Warranted 


VAN DUZEN 
SSGas & Gasoline Enzine Co. 
3. E. 2d St., Cincianati, O. 





Per iway 


(lopadias 


THE MANUFACTURES AND PRODUCTS 
OFTHE UNITED STATES, 
comprises EveryArticle made inthis 
untry -Ihdexed and Gassified —and 
under each article the names and addresses 


of” 
THE BEST MANUFACTURERS. 
omplete in One Royal Octavo Vol. of over 1000 pp. 
Frice inCoth,$5. in Leather.$7. 


INDISPENSABLE 
to Buyers of Articles inall lines and 
Invaluable as 4 Statistical work. 


- Orders received at office ofthis Paper - 
©@e2000060000060600080 





Wheeling & Lake Rrie Railway. 


THE NEW THROUCH LINE 


BETWEEN 


TOLEDO 


—AND— 
Bowerston, Pittsburgh, Marietta. 
THROUGH COACHES 


BETWEEN 


Toledo & Marietta. 


Through Sleepers Between 
PITTSBURCH AND CHICACO. 


AND DAY COACHES BETWEEN 


Toledo and Pittsburgh, Via Akron, Cuy- 
hoga Falls, Kent, Ravenna, Leavitts- 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


A.G. Bla, 


] Jas. M. HALt, 
Traffic Manager. 


Gen’! Pass. Agent. 





CLI PS | ae CLARK 


PROPRIETOR 


mLECTROTYPE 





Beek NCRAVING CO. 


iH ocrap: 





TRAVELERS’ RECISTER. 
Standard Time. 
Erle Raliway. 
Depot, South Water Street and Viaduct. 
Arrive. Depart. 

N. Y. & Pitts. Express....... $538am *825am 
Fast N. Y. & Pitts. Express*io 55 a m oo pm 
Mahoning Accommo......... 40am 
Pittsburgh Express............ 25pm 
Youngstown Local............. 805am 
Mahon’g div. & Pitts Local *I1 40am 
Mahoning Val. Accom........ 4 30pm 
Pittsburgh Express............ I2z0pm Illopm 
New York Express............. GOD GA. cscrjevcessces 

*Daily. tDaily,except Sunday. {Daily ex- 
cept Monday. 


Cleveland & Canton Raliroad. 
(Standard Gauge.) 
Depart for— 


Zanesville and Coshocton—6:50 a. m., 3:00 p. m. 
Canton—6:50 a. m., 3:00 p. m., 6:20 p. m. 
Kent—6:50 a. m., 3:00 p. m., 5:45 p. m. 6:20 p. m. 
Bedford—6:50 a. m.. II:I0 @ M., 1:30 Pp. M., 3:00 
P. M., 4:40 p. m., *5:45 p. m., 6:20 p. mM. 10:35 p. 


Newburgh—6:15 a. m., 6:50 @. m., II:10 &. M., I.30 
P. M., 3:00 p. m., 4:40 p. Mm., *5:45 P. M., 6:20 p. 
m., 10:35 p. m. 

Arrive from— 


Zanesville and Coshocton—10:30 a. m.,6:30 p. m. 
Canton, 10:30 a. m., 2:35 p. m., 6:30 p. m. 
Kent—*8:10 a. m., 10:308. m., 2:35 p. m., 6:30 p.m. 
Bedford—4:oo a. m., *8:to oy 10:30 @.M., 1:05 p. 
M., 2:35 Pp. M., 4:15 p. M., 6:30 p.m., 7:10 p.m. 
Newburgh—6:o0o0 nh. 7:15 a. m., *8:10 a. m., 
10:30. M., 1.05 p. M., 2:35 Pp. M., 4:15 Pp. m., 
6:30 p. m., 7:10 p. m. 
Trains marked * run daily. 


Valley Rallway. 
For AKRON, CANTON AND MARIETTA. 
Depot foot South Water Street. 


Depart. Arrive. 
Valley Junction Mail......... 745am *625pm 
Marietta Express............... firisam f225pm 


Valley Junction ress... 415 pm *1o25am 
Cleve. and Canton Express *7ospm {820am 
*Daily. Daily, except Sunday. 
J. T. JOHNSON, J. B. CAVEN, 
Gen. Supt. Gen. Pass. Agt. 





From Cleveland Union Station. 


PENNSYLVANIA LINES. 


Cleveland & Pittsburgh R. R. 











Depart. | Arrive. 
For Pittsburgh, Balti- 745a m| d5 25am 
more, Washington, Phil- I igs pm) 1z250pm 
adelphia and New York.) dir iopm| 635pm 
745am| 1z50pm 
Wheeling and Bellaire. 115pm| 635pm 
PET. (2095 WE scescsccacesescs 
Alliance Accom. ........... 3 25pm) 1o1loam 
Ravenna Accom............. 500pm| 825am 








d Daily. *Except Saturday. Other trains 
except Sunday. 





From Cleveland Union Station. 


MtVernons4Pan Handle Route 


Cleveland & Pittsburgh R. R. 














For Cuyahoga Falls, |} Depart. | Arrive. 
Akron, Orrville, Mill- | 
ersburg, Gambier, Mt. 
Vernon, Columbus, Xe- 
nia, Dayton, Cincinna- } 
ti. Louisville, Indianap- 
olis, St. Louis, and all 
points in the South and 
Southwest. 

For Cuyahoga Falls, 
Akron, Orrville, Muiull- 
ersburg, Gambier, Mt. | 
Vernon and Columbus 

For Cuyahoga Falls, 
Akron, Orrville, Chica- 
go,and all pointsin the 
West and Northwest. 


8o00amid 7 coam 
d800pm) 540pm 





ri§pm/ 1250pm 


800am| §40pm 
325pm) loloam 





d Daily. Other trains except Sunday. 

Pullman Palace Sleeping Cars daily between 
Cleveland, Columbus and Cincinnati. City 
ticket office, Weddell House corner. 





—-ThE-— 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


BETWEEN 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 


Washington, D. C., Charleston, W. Va., 
Parkersburg, W. Va.,and the South. 


Direct connections at Union Depots, with all 
great through lines to all Points 





WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Quickest Time. 
Best Accommodations. 





Tickets sold and baggage checked through 
to destination. Reliable information and best 
rates will be furnished by any agent of the 
Popular C. M. 

A. T. WIKOFF, 
Pres. and Gen. Mgr. 


W. K. RICHARDS, 
G.P.&T.A 





THE FAVORITE 
—AND— 
PICTURESQUE ROUTE 
—TO— 









New York, Bostor 

and the East. 
The shortest anc 
quickest Route to Pitts 
burgh, Washington anc 
Baltimore & the South 
east. 


New Central Depot So. Water St. and Viaduct. 





Depart. 


No. 62, Accommodation.................006 +t 605am 
No. 72, New York & Pitts. Express....* 810a m 
No. 70, Pittsburgh Accom...............++ *I1 25am 
No. 64, New York & Pitts. Limited...* 250pm 
No. 66, Mantua Accommo.................. *420pm 
oe Si! OG eee t 600pm 
No. 68, New York & Pitts. Ex............ *I1o0pm 
Arrive 
No. 61, N. Y. & Pittsburgh Express... 515am 
No. 71, Youngstown Accom...........004. 715am 
No. 65, New York & Pitts. Lim........... *955am 
No. 67, Pittsburgh Accom...............0... *12 45 pm 
No. 73, Leavitssburgh Local............... *21I0pm 
No. 63, New York & Pitts. Ex............ *650pm 
No, 75, Mantua Accom...............cccseees *720pm 
No. 69, Youngstown Express............. t9iIopm 


*Daily. tDaily, except Sunday. 

Baggage checked through toall points East. 

Through tickets and information regarding 
the route can be obtained at office, 141 Superio1 
street, and at Depot N. Y., P. & O. Railroad, 
South Water street and Viaduct, Cleveland. 
A. M. TUCKER, Gen. Supt., Cleveland, O. 


L. P. FARMER, Gen. Pass. Agt., New York 

W. C. RINEARSON, Ass’t G. P. A., Cleveland, O. 

M. L. Fouts, City Pass. and Ticket Agt., 141 
Superior st.. Weddell House, Cleveland, O. 





FT. WAYNE, CINCINNAT! & LOUISVILLE 
RAILROAD. 
The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 
Fort Wayne, Indianapolis, Terre Haute, 
Evansville and St. Louis. 

13 umes sHorTER BETWEEN 13 
Fort Wayne and Indianapolis, 
Than any other Route. 

QQ MILES SHORTER AND QuickeR DD 
BY THREE HOURS, BETWEEN 


Louisville and Fort Wayne. 


ASK FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all Agents of connecting lines, 
East, West, North and South. 


GEO. W. SAUL, W. H FISHER, 
Gen’1 Supt. Gen’l Pass. & Tk. Agt. 


FORT WAYNE, IND. 


PITTSBURGH AND LAKE ERIE 


RAILROAD. 


“Cleveland & rittsburgh Short Line.” 








Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South Kast. 


5 Through Trains Daily 5 
FAST TIME. NO DELAYS. 








‘For scenery picturesque and varied, 
Through valleys green, ’mong mountains ser- 
The people’s favorite route I ween, (ried, 
The P. & L. E. sits enthroned as queen.”’ 


See that your tickets read via 


THE PEOPLE’S FAVORITE ROUTE. 


E. HOLBROOK, A. E. CLARK, 
Gen’) Supt., G. P. 
Pittsburgh, Pa. 


SCIOTO VALLEY 


RAILWAY. 


7h 





Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River, 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 





Shortest and uickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort. 


J. Roprnson, Receiver, 


Jo. J. ARCHER, 
Columbus, O. 


Gen’l Pass. Agt. 





To Those Looking 


—FOR— 


Manufacturing 
SITES 


IN THE SOUTH. 


THE MOST DESIRABLE LO- 
CATIONS IN THE SOUTH for 
manufacturing wagons, stoves, agri- 
cultural implements, furniture, or 
for foundries, machine shops, rolling 
mills, muck bar mills, nail works, 
glass works, cotton or woolen mills, 
and tanneries, are to be FOUND 
IN VIRGINIA along the line of 
the Norfolk & Western Railroad 
from Norfolk to Bristol and upon its 
branch lines) HARD WOOD OF 
EVERY VARIETY; PIG IRON 
from the furnaces at Lynchburg (2), 
Roanoke (2 in operation and 1 now 
under construction), Pulaski (1), 
Ivanhoe (1), Radford (1 to be built 
in 1890),Salem,Graham, Max Mead- 
dows and Bristol (1 at each point 
now under construction); bar iron 
from the rolling mills at Roanoke, 
Lynchburg and Richlands (1 to be 
built in 1890) ; COKE AND SEMI- 
BITUMINOUS COAL from the 
Pocahontas Flat Top Field; 
SUPERIOR GAS COALS from 
mines on the Clinch Valley exten- 
sion; GLASS SAND from Taze- 
well Co; COTTON FROM THE 
MARKETS of the Southern States, 
and Wool from all the Western and 
Southwestern States and Territories, 
at advantageous freight rates, FA- 
VORABLE FREIGHT RATES 
made upon raw materials to all fac- 
tories established upon its line, as 
well as to points in the United 
States and Territories, upon the 
manufactured articles. 

Those seeking new fields for 
manufacturing = establishments 
should not fail to investigate the 
wonderful development of Iron, 
Coal and Coke Industries that has 
been made within the past five 
years along the line of the Nor- 
folk & Western Railroad, and the 
advantages offered by the State 
of Virginia in the supply of cheap 
raw materials, by the Norfolk & 
Western Railroad in the matter of 
freight facilities and rates upon raw 
materials and for reaching home, far 
distant and foreign markets, and by 
the cities and towns along its line 
in the way of advantageous sites, at 
moderate cost. Many of the cities 
and towns exempt manufacturing 
establishments from taxation for a 
series of years. 


For further information as to 
freight rates and sources of supply 
of raw materials, apply to A. POPE, 
General Freight Agent, Roanoke, 
Va., or to 


CHAS. Cc. EDDY. 


Vice-President, 


ROANOKE, VA. 
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WILLIAM TOD & CD, Youngstown, 0. 


THE PORTER- HAMILTON ENCINE, 
The Hamilton Blast Furnace Engine. 















Hydraulic Cranes and Accumulators. 
—{ ®@ Heavy special machinery generally. Send for illustrated catalogue. 


STEAM ENGINES, Ln'psiant nso! tater 
3 to 26 Horse-Power. shiainceia pamphlet free. Address 


JAMES LEFFEL & CO., 


SPRINGFIELD, O, 





300 Lagonda Avenue, 


For sale by C. H. PRESLEY & CO., 24 So. Water St., Cleveland, O. 





Harmar Foundry & Machine Co. 
STEAM PUMPS. 


General Machine and 
Foundry Work. 


Hoisting Engines. 
Derrick Feet. 





Derrick Powers. 











MARIETTA, OHIO. 


Testimonials That Tell, 


Works. HARMAR, O. 












ae en 
HAmATTIRIG; 
— es: og 


oP 


IMC TATED LETTER. 


(CLEVELAND, On10. 


Oct. 26th, 1889. 


Cleveland Printing & Publishing Co., 
Cleveland, Ohio. 
Gentlemen:- We highly appreciate the "Iron Trade 


Review" as an advertising medium. 


The Brush Electrig Co., 
By — 
~ Treasure 


——e 






























fo OKINNER ENGINE C0,ERIE.PA. 
: ws & CIN OVER 34.00 IN USE. 













Manniacturers of PORTABLEMSTATIONARY 


> ENGINESBOILERS 


SEND FOR CATALOGUE. 
Me NEW YORK and NEW ENGLAND OFFICE: 
—— C. R. VINCENT & CO., (5 Cortlandt St., N. Y. 





"Mako NING: Por ILE R Works: Oy 


! Piast Fusnaces | 
“aut ROLLING MILL WORK ! 


LERS 


piPeypels cn 
eae POLLOCK C0. YOUNGS TOWN, 0. 








FOR ROLLING MILLS AND ALL OTHER 
WORKS WHERE LARGE POWER AND 
CLOSE REGULATION IS REQUIRED 


CONTRACTS JMADE FOR peers, 
ENGINES, ALWAYS rf Srocks » 


“ Treated ” COTTON, Rubber Lined 


Fire and Mill Hose. 


Fabric EFE*ire Hose Co... 
5 BARCLAY ST., NEW YORK, N. Y. 


we LAIDLAW & DU DUNN (cL OF 











Compoune 








aelabita 4 
— a . aaa ae 
PUMPS OF EVE! EVERY -SEND FOR: 
DESCRIPTION. paren roe - SREB LAR. F 





PAMPHLET. a 
ai hes 


Btamp before a blast. | Fragments after a bins 


MAS STROUGEST and SAFEST ExPLOSi 


Ves : 4 Known to the Arts. 

Yad Ve POWDER, FUSE, CAPS, 
ge re Electric Mining ‘Goods, 

ZEHEROULES, 













AND ALL | maar FOR STUMP BLASTING. 
THE GREAT STUMP 4ND ROCK BR SALE BY THE 
ANNIHILATOR. HERCULES POWDER COMPANY. 


40 Prospect Street, Cleveland, Onte, 
J..W. WILLARD, Manage?:/ 





Ya)‘ BLOWERS & EXHAUSTERS. KX het { , 
2 AAND BLACKSMITH DRILLS. 














> Fy i = 





W1 































‘| 





Y, 
One 
eel 















“LHP 


"RON TRADE ReEvifw 23 








M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 





GEO. P. BURWELL, Gen’! Agt., 208 Superior 
St., Cleveland, O. 


Cc. A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O. 


A. D. BAITH, Special Agt., 208 Superior St., 
Cleveland, O. 


R. D. BRIGGS, Special Agt., 208 Superior St., 
Cleveland, O. 


J. F. WOLCOTT. Special Agt.. Akron. O. 


W7. Je 








BorFR TON 


Galvanized Cornice Works, 


BaS"SEND FOR CIRCULAR OF THE 


EASTLAKE METAL ROOFING 


=> 





Orna- 








and 





MANUFACTURED BY——— 


Ba CGO., 





Soft Steel Plates and Sheets, 


CORRUGATED ROOFING 


Gaivanized Iron. Patented Leveled Sheet. 


THE STANDARD IRON COMPANY, 


BRIDGEPORT. OHTO. 





All my Iron 
and S.eel is re 
roiled and box 
aunealed, well 


vinted on 
roth sides 


4 . with the Best 
classes of wm>of Paint and 


buildings. n ay t 
Easy put on. (Mu Pa ce SN rae Pure Linseed 


SYRES rRON & STEBEIT ROOFING Cco.., 
Send for Circular and Price List, NILES, O.,& KANSAS CITY,MO 
’ °9 9 + 


RON ROOFING 


-~6CEILING &c. 
NEW LISBON 6 
AGENTS WANTED EVERYWHERE 






fomed 4, weney. Ve m8) 











| ROOFING 


SIDING, 








Wrought iron open hexagonal turnbuckles. The only buckle made that has 


a perfect wrench Made from charcoal 


hold. 


THE CENTRAL IRON & STEEL COMPANY, 
BRAZIL, IND. 


a@Sole Manufacturer. 


iron. 








PRESSED WROUCHT IRON OPEN TURN BUCKLES. 
é —"" BES? 


ano 
OHEAPEST. 
¢ Uist retail price of this Buckle Is less than one-half the wholesale 


inferior goods when we commenced to manufacture, and : 
‘e\ers, even in small towns, find it profitable to carry a stock to sell with fron for tie rods. 


CLEVELAND CITY FORGE & IRON CO., CLEVELAND, OHIO. 
















ZS 
VALVES + 


RESSURE 
PUMP CULATORS: 


= 
~ 


<Y(@® 


7 SS 








MOYO)» 











‘| sizes: 






a. 
GARR YS 
PATENT yo 


GARRY IRON AND STEEL ROOFING COMPARY, 


The Largest Manufacturers of Iron and 
Steel Roofing in the World, 


MANUFACTURERS OF ALL KINDS OF 
fron_and Steel Roofing. Crimped and Corrugated 
Siding, Iron and Steel Tile or Shingle, Fire- 
Proof Doors and Shutters. tron 
Ore Paint and Cement. 

Iron Frames for Roofs and Buildings. 
No. 152 MERWIN S8ST., CLEVELAND, O. 


@@ Send for circular and price list No. A 


CORRUGATED IkON 


Seven sizes of Corrugations---Straight or 
Curved. Wewant to mail you the Finest Roofing 
Catalogue ever published. 


| THOMPSON MFG CO., Cleveland, 0. 














| The BERGER MANUFACTURING COMPANY, CANTON, O. 


3 make arrange- 
ments for ROOF- 
ING until you 


have seen ours. 


It Excels all other Metal Roofs. 





yy; 
SITY 
acai 








CAMBRIDCE ROOFINC CO., Cambridge, O.. 


Manufacturers of 


Plain, Rolled, Crimpea 
Edge, Corrugated and Beaa- 
ed Roofing, Siding and Ceil 
ing 
PURE STEEL A SPECIALTY 


ga Send for Descriptive 
Catalogue. 


STANDING 
ROOFING 


CROWLS PATENT 
STEEL 


on 








FROM i-4 TO 15,000 LBS. WEICHT. 
True to pattern, sound, solid, free from blow-holes and 
of unequaled strength. 
Stronger and more durable than iron forgings in any 
position, or for any service whatever. 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS o! 


‘yh this steel now running prove this. 
Crossheads, Rockers, Piston-Heads, etc., for Locomo 
ay tives. STEEL CASTINGS of every description. 
j Send for cirulars and prices to 
Chester Steel Castings Co., 
WORKS: OFFICE 
} ¥ CHESTER. PA. 407 LIBRARY ST.. PHILADELPHIA, PA. 


|Otto Gas Engine Works, 


SCHLEICHER, SCHUMM & co.,} Philadelphia. 


Chicago. 
| Horizontal OTTO Gas Engines. 
Vertical OTTO Gas Engines. 





Twin Cylinder OTTO Gas Engines. 
Combined OTTO Gas Engine Pumps. 
Combined OTTO Gas Engine Dynamos. 


1, 2, 4. 7, 10, 16, 26 AND 60 HORSE-POWER. 
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THE KIDDER SLIDE DOOR HANGER, 


Wilt. a TT » 30, '78. z ILY 8, '79. 
Ht IN i, PAT. APRIL 30 REISSUED JULY 8, '79 
| | 


| | Neg/ ‘ 4 | i 





Mi 





\\ CS 





JNO IRON RAIL. 


Cannot be thrown off the track. 


Can be put up in less time, runs with less 
noise and as easily as any other Hanger made. 
Ask your jobber for them, and if he cannot 
supply you, address 


The Taylor & Boggis Fdy. Co., 


CLEVELAND. OHIO. 








STILWELL’S PATENT LIVE STEAM-FEED WATER PURIFIER. 


(HORIZONTAL STYLE.) 





E 
Removes all Impurities. Entirely Prevents Scale in Steam Boilers. 


CATALOGUE ON APPLICATION. 


STILWELL & BIERCE MANUFACTURING CO. 


DAYTON, OHIO. 





[FP CLEVELAND TWIST DRILL CO., **%s07"* 





= 


SEND POR CATALOGUR, Cor. Lake & Kirtland Sts. 


“Gloveland, 0, was ror nso 


FASTENING ROPE. 

















The Mart or Detroit 
Emery Corundum Wheels and Machinery. 


Write to Je. WENDELL COLE, M. E., 
Box 152, Chicago, lll., or Box 84, Columbus, O. 


a@-N. B.—Also Agent for WM. SELLERS & CO.’s SPECIAL TOOL GRIND- 
ER and Twist DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, 
Indiana, Illinois and Wisconsin. 


The Kilby Manufacturing C0. 


" CLEVELAND, 0. 


Recent extensive additions to 
our Shops and Machinery makes 
== our Plant one of the largest and 

best equipped in the country. 

3 We are now prepared and have 
== facilities for ape J Foundry and 

= Machinist work of every descrip- 
tion. Shall be glad to furnish 
estimates on application for En- 
y gines Boilers and other heavy 
machinery 


THE - ARMSTRONC - PURIFIER, 


——WITH—— 


EXHAUST HEATER COMBINED. 


Purifies the feed water by means 
of the live steam, and heats the water 
up to the boiling point by means of 
exhaust steam. 


A full description of this heater, together 
with a valuable treatise on steam boilers, 
sent to any address free of charge. Address, 


Armstrong Bros.. 


SPRINGFIELD. OHIO. 


NORTON A LARGE AND COMPLETE STOCK of these wheels 
are carried in stock, enabling us to fill orders promptly. 
They are adapted for all classes of work, and can be used 


EMERY with water or without. Send for prices. 
WHEELS THE PARKIN & BOSWORTH 60., 


9 and {1 So. Water St., CLEVELAND, O. 


REYNOLDS BROS, | WELLINGTON 


Hand Cut Files @aWAmp Belt Holder. 


AND RASPS. 


We solicit the commercial 





































BETTER THAN LOOSE 


trade only. | PULLEYS. 
133 & 136 N. Water §t., | Shifts Belt from Driving 
COLUMBUS, OHIO. | Pulley. 





Belt stops when machine stops and lies slack 
until machine starts. Simple, cheap, easily 
operated. Sent on approval. Thousands in 
use. Address 


W.R. SANTLEY & CO., 


Wellington, O. 


Old Files Recut and 
Warranted Superior to 
any Machine Cut and 
Lead Tempered in the 
ee. Send for price 

st. 








THE WILMOT & HOBBS MFC. CO., 


BRIDGEPORT, CONN. _ 


MANUFACTURERS OF ins 

CoLD ROLLED STRIP STEEL | 

SMOOTH SURFACE AND EVEN GAUGE. 
Plain ook team 


Seamed. 
STEEL, BRASS and COPPER TUBING to ORDER. 


















; oe eee 
PRESS, DROP & DRAW-BENCH WORK to ORDER. 








Cold Rolled Strip Steel furnished in long coils or cut to lengths and sheared to exact 


6 adapted to requirements. Also C. R. Spring Steel. 
widths when desired, in temper Pp q ¢. SP) ~ 





HERS, 
ACHINERY ?::: 








= USE THE BEST. “=e 


The PENBERTHY IMPROVED AUTOMATIC 


INJECTOR. 
A Thoroughly Reliable and Simple Boller Feeder for Station- 
ary, Marine and Portable Boilers. 
POINTS TO BE CONSIDERED. 

They have only two VALVEs to operate, only one after 
water valve is adjusted. They require no watching, as they 
RESTART AUTOMATICALLY if feed is broken. They lift 18 to 
20 feet, and hot pes don’t affect them. They work from 
25 to 135 and 160 Ibs. pressure on water at natural tempera- 
ture. The working parts are interchangeable and can be 
taken from Injector without any tools or breaking con- 


nections. TT i | 
Send for circular, price list and discount. g 4 ul 


PENBERTHY INJECTORCO. 


117 7th St., DETROIT, MICH. 
Cc. H. PRESLEY & CO., Agents, Cleveland, O. 


70 B02 







































